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Length, 7% feet. Beam, %& feet. Depth, 60 feet6 inches. Displacement, 45,000 tons. Horse-Power, 68,000, Speed, 24 knots. 


The “ Mauretania” Just After the Launch. 


of the 68,000 Horse-Power Turbine Equipment in the Erecting Shop. The Low-Pressure Turbine is 164¢ Feet in Internal Diameter. 
The Rotating Parts of Low-Pressure and Astern Turbines Weigh Over 200 Tons. 


THE 25(-KNOT, 45,000-TON TURBINE CUNARDER “MAURETANIA.”—{See page 820.) 
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THE LATEST MARINE TURBINE SUCCESS. 


nm! 


The satisfactory completion of the trials of the 
rbine machinery of the “Dreadnought” has a wider 
significance than that of establishing the high speed 
this battleship; for it marks a decided step forward 
ir he development of the marine turbine. In the 
first place, the horse-power developed is considerably 


greater than that hitherto secured in a steamship, the 


largest turbine installation previous to the appearance 


of the “Dreadnought” being that on the Cunard liner 


Carmania Moreover, the fact that the turbines ran 


ahead of the contract requirements of 23,000 horse 
power by an additional development of 5,000 horse 
pewer, with a proportional! increase in the speed, indi 
Cates that the serious difficulties which arose in the 
Allan Line steamer ind were not altogether elimin 
ate in the “Carmania have been now fairly well 
mastered. These trials, moreover, must come with a 
very welcome assurance to those who are responsible 
for the iurbine engines of the Lusitania and 
Mauretania for the equipment of the Dread 
nought in which four turbines are employed on four 
shafts, is broadly identical with that of the new Cun 
ard fliers, whose horse power however will be three 
times greater. The “Dreaduought” turbines were, de 

ened té i ) peed of %1 knot with ?3.000 horse 
power but they actually developed 28,000 horse-powe1 
and drove the ship at a mean speed of 21% knot with 
oecasional bursts of speed of 22% knots The tur 


bines of the “Lusitania” and “Mauretania” are designed 


° 2 : . 
to drive the vessels at 25% knots with 68,000 horse 


power {if they exceed requirements in the same pro 


portion as the turbines of the “Dreadnought they 


should drive the new ships at a speed of from 25% to 


Z6t knots, and develop between 80,000 anti® 90,000 


horse power 
ee a 
“CALIBER” AND “ BORE.” 
It will be remembered thatin a recent issue we ex- 
plained the various uses of the term “caliber” as ap 
plied to ordnance, A asks if we 
will 


correspondent now 


make a similar explanation of the word “bore” 


as applied to shotguns; and more particularly when it 
fe used in conjunction with 


1)-bore 


a numeral, as in speaking 
of a 12-bore, or 16-bore shotgun At the first 
readine, anyone who is familiar with modern rifles and 
heavy ordnance might think that the word “bore” here 
waa Used as a unit of length, as when we say that a 50 
ealiiéy, 6-inch, rifle is a fifty 
th caliber (diameter of the bore), in length. But asa 
mptier of fact, the term “bore,” 
gun’. is never 
fers to’ the 


way, quite an interesting scrap of history 


rifle 25 feet, or times 
when “applied to shot 
used to indicate length, but always re 
diameter of the bore. There is, by the 
attached to 
the use-of the term, which carries us back to an early 
riod in the use of firearms 


Ii the days of our forefathers, when rifle balls were 
ajherteal, and long, cylindrical, conical-headed bullets 
uf rifled barrels were undreamed of, the gunsmith 


topted a curious but convenient method of designat 


ing the gage or diameter of the bore 
by stating how many 
a particular musket, 
Thus, & 10-bore musket 
bullets 
16-bore 


would run sixteen to 


He expressed it 
of a size that would fit 


would go to 


bullets 
make a pound 
would be one of such a bore 
pound 
bullets 


Hence we 


make a 
whose 


than ten of its wonld go to 


wetght; a gun would be one 
the pound, and so on 
get the anomaly, that the larger denomination musket 


has the smaller bore Ithough the day of the spheri- 


cal bullet has long passed away, and the only smooth 
bere remainirg is the shotgun, the old method of de- 
signation has retained. 
—_—_—__——__ +0 

THE CARNEGIE INSTITUTION MAGNETIC SURVEY. 

About twelve months have elapsed since we announc- 
éd that the yacht Inetitu- 
tien had sailed for Hawaii, to commence her task of 
making a magnetic survey of the norther: 
Pacific Ocean. At the of last 


been 


“Galilee” of the Carnegie 


part of the 


close year she com- 
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Hawaiian 
beyond the 


which included the 


pleted her f 
Islands and some of the islands which lie 
March 2 she 


20,000 


rst cruise, 


archipelago. On Started on a longer 


cruise, of some miles of sailing, and secured 


the necessary magnetic observations on a voyage 


which included Fanning Island, the Samoan Islands, 
the Fiji and Marshall groups, Guam, Yokohama, and 
San Diego, at which port the cruise was concluded. 


ured is sufficient to enable the Insti 
charts of the 
Ocean It constitutes an invaluable con- 
that 


The data thus se 


tution to revise the existing magnetic 
North 


tribution to 


Pacific 


worldwide system of surveys by 


which it is hoped some day to determine the compli 


cated laws which govern terrestrial magnetism, and 


thus relieve the art of navigation of one of its present 


sources of perplexity 


The scope of the work outlined by the Institution 


includes the collection of data sufficient for the revis- 


ion of the magnetic charts of all the other oceans; 


nd the yacht will shortly be dispatched on a voyage 


round the world, in which she will call at Valparaiso, 
Rio Janeiro, and Washington: cross the Atlantic to 
the Cape of Good Hope; and return to the Pacific by 

iy of the Indian Ocean and the Philippines. With 
the elaborate observations thus secured, the Institu- 


tion will be able to prepare new charts of magnetic 
declination embracing the complete circuit of the globe. 
The 


netic data in those localities where there is at present 


Institution aims at securing the necessary mag- 


no organization engaged in surveys of this character; 


and as an instance of the work done by Dr. Bauer, 
director of the Department of Terrestrial Magnetism 
of the Institution, it may be mentioned that during 


last summer his assistants secured the needed observa- 


tions at seventy stations in Canada in latitudes where 


hitherto few have been made 


As the result of this work the magnetic 


magnetic observations 
maps of this 
country extend up into Canada and reach entirely 
across the continent 
—> +o ea -———— 
ROADS FOR AUTOMOBILES. 
The day of the automo- 


bile roadway would seem to have come at last, for it 


much-to-be-desired special 
is authoritatively announced that a company has been 
formed to build a special automobile course on Long 


Island, to be used in the annual international con 
test for the Vanderbilt cup, and also as a special drive- 
The fact 


president of 


automobilists throughout the vear 
Vanderbilt 
and that it 


way for 


t t the donor of the cup is 


the company is promoted by some of the 


leading automobilists and automobile interestS in the 
country, is a guarantee that this road will be built, 
possibly in time for next year’s contest. Over and 


both of the drivers 
and the public which will result from the construction 


above the convenience and safety 


of such a course, this enterprise will prove to be of 


inestimable advantage in promoting the automobile 
this When the 
will be unique; for there is nothing of 
existence, or projected, even in Europe. 
Consequently, the annual Vanderbilt race will assume 
greater 
the entries 


interests of country. racecourse is 
completed, it 


the kind in 


possesses, and 
home 
will 


than it now 
both for the elimination 


even importance 


races for 


manufacturers, and also of foreign contestants, 


undoubtedly be larger and more representative than 
ever. To everyone who followed closely the races of 
this year, it was evident that the poor showing of the 
American cars was due largely to insufficient trying- 
for the doubt the 


limited amount of trial practice was occasioned by the 


out in preparation race; and no 
lack of suitable roads on which high speed could be 
safely maintained. 

than the construc- 


racecourses is the provision of public 


Of greater 
tion 


importance, however, 
of special 
roads suitable to the trying demands of general motor 
traffic. For it 
the present roads has shown itself to be quite unable 


must be admitted that the surface of 


to stand up under the severe usage imposed by auto- 
In fact, the provision of suit- 
able motor roads may be considered one of the most 


mobiles and motor cars. 


pressing problems of the present day. As far as the 
and, indeed, the automobilists them- 
selves are concerned, the most serious difficulty is that 
of the abominable dust from which there seems at 
present to be absolutely no escape. 


general public 


As matters now 
in which to avoid dust-raising is 
to reduce speed to a point considerably below the pres- 
ent speed limit; and this is out of the question. The 
automobile has come to stay. It is an industry too 
vast, a sport too noble to be subjected to any restric- 
tions which would ultimately kill its popularity. 

Therefore, if the automobile may not be brought 
the read must be brought up to the 
way found by which the dust 
be mitigated, if not entirely removed. 

So serious was the problem considered to be in Eng- 
land, that a royal commission on motor cars was ap- 
pointed, which has recently presented a characteristi- 
cally comprehensive report. It states 
that roads within a radius of 30 
or 40 miles out of London, dust raised by motor cars 
“causes materia! damage, discomfort, and annoyance 


stand, the only way 


down to the road 


automobile, and some 


horror may 


thorough and 


on the great main 
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to users of, and dwellers by, the highways.’ Many in- 


stances of the depreciation of property are given. A 


real-estate agent testified that herbage, within fifty 
yards of the highway hedges, was absolutely useless, 


either for feeding cattle or harvesting In one case, 


near Windsor, a house that was bought for $25,000 
could not be used because of the dust, and was sold 
for $10,000. The person who bought it, thinking to 


by the bargain, could not sell the house 
that hay and grain 
crops were rendered injurious to live stock, and that 


make money 


at any price. A farmer stated 


cattle would seldom graze on pasture near the road. 
Since the reduction of the speed of automobiles to 
that of horse-drawn vehicles (at which speed the dust 


nuisance would vanish) is out of the question, Lord 


Selby’s commission set itself to find some means of 
holding the top dressing down upon the roads and 
preventing dust In his report, an ample digest of 


which will be found in the current issue of the Sup- 


PLEMENT, the attempts which have been made and are 
find a suitable form of dust-pre- 


now in progress to 


venter for motor traffic are outlined, and the merits 


of the various systems of roadbuilding are discussed 
type of macadam roads 


Though 


The report favors the best 
for both light 
roads are not dustless, they are more nearly so than 


heavy and motor cars. such 


the roads composed of various local stone, which is 
liable 
ing unusually 


to be of a friable character. For roads carry- 


heavy traffic, a special and more costly 
type of construction should be used, and a system of 
“armoring” the road with which is 
known as the Kleinpflaster and is used with success 


stone blocks, 
in northern Germany, is recommended. It consists of 
inverted pyramidal 
tween and above which is laid 4 or 
inch of 


a foundation of large stones, be- 
inches of small 
and 
broken 


These are 


broken stone. Above this is one sand, 


placed carefully selected 


inches square. 


above the sand are 


stones, about 3% or 4 
and compacted 
This 
and 


with a one-half inch spacing, 


lime-sand binding of heavy consistency. 


placed 
with a 
road is of great strength; is practically dustless; 
its life is from twenty-five to thirty years. It 
$18,000 per 18-foot Outside 
of this, and the paved roads laid on sand foundations 


costs 


about mile for an road 


as used in France, the remedy for dustlessness at 


present seems to consist in the use of some form of 


liquid tar or oil; but the serious objection to oiling is 


that when the dust begins to fly, as it ultimately will, 


it is exceedingly injurious to the clothing; while the 
oiled 
the home, where it is destructive to rugs, carpets, etc 

According to the none of the 
vices employed as dust-preventers has proved to be a 
unqualified success, although a mix- 
ture of blast slag and tar, or “tarmac,” is 
spoken of hopefully. The hope is expressed that the 
government, realizing that the dust problem is of na- 
tional importance, will appropriate a sum of money 
for experimental work. 

ee  ———————— 
SUCCESSFUL FLIGHT OF SANTOS DUMONT’S 

AEROPLANE. 

On October 23, after one unsuccessful trial in the 
morning, Santos Dumont finally, in the afternoon, 
drove his aeroplane through the air a distance of 150 
feet at. an elevation of about 20 feet from the ground. 
The experiment took place near Paris, and was wit- 
nessed by a crowd of people, including representatives 
of the Aero Club of France. When Santos Dumont shut 
his machine came down so heavily on 
its four wheels that it demolished them. Twice the 
distance necessary to win the Archdeacon prize was 
covered. yas offered for the first 
aeroplane which flew a distance of 25 meters (82 feet). 
The $10,000 prize for the first flight of a kilometer in 
a circle has yet to be won. Complete descriptions of 
Santos Dumont’s aeroplane and its performance wer@ 
published in our issues of August 18 and October 6 
last. Fitted with a 50-horse-power, eight-cylinder mo 
tor, which drives the air propeller direct at a speed of 
1,500 R.P.M., a thrust of over 300 pounds was devel 
This was sufficient to drive the machine and its 
operator—a combined weight of over 500 pounds—for 
ward through the air at a speed of about 25 miles per 
hour. According to the ‘cabled account, the stability 
of the machine appeared to be good, though what it 
will do when flown a longer distance and in a circle 
yet remains to be seen. At any rate, this is the first 
flight of a motor-driven, man-carrying aeroplane that 
has been witnessed by a considerable number of peO 
ple. We hope, in the near future, to be able to pub 
lish a photograph showing the aeroplane in the aif. 
In comparing the results of Santos Dumont’s expert 
ment with those which the Wright brothers claim to 
have attained, there is one striking fact, viz., the 
young Brazilian, although having an apparatus of the 
Same general type as that used by the American e* 
perimenters, but of about ene-half its weight, found 
hat a 50-horse-power motor was necessary to drive his 
flier up into the air and forward through it at a speed 
of 25 miles per hour; while the Wrights, with a ma@& 
chine of twice the weight and half the power, claim 


surface adheres to the feet and is carried into 


report, various de 


permanent and 
furnace 


off the power, 


This prize, a cup, 


oped. 
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to have made nearly double the speed (38 miles per 
hour). 

In the experiment just described, Santos Dumont’s 
machine lifted only about 10 pounds to the horse- 
power, while the Wright brothers’ aeroplane, it is 
claimed, lifted 60, and Maxim found that it is possible 
to lift 133, although, in reality, with his huge machine 
weighing 8,000 pounds, provided with two 18-foot pro- 
pellers and steam engines developing 461 horse-power, 
he only succeeded in lifting 20 pounds per horse-power 
at speeds of about 40 miles an hour. When the fact is 
noted that the new aeroplane hasa total surface of 645 
square feet (the superposed planes being 39.37 feet 
long by 8.2 feet wide) as against about 480 square feet 
of sustaining surface carried by the Wright machine 


(the planes in this machine are said to have been 40° 


feet long by 6 feet wide), if we concede the correct- 
ness of the Wrights’ results, we must immediately con- 
clude that the Dumont machine is exceedingly inef- 
ficient. The only essential features wherein it differs 
from the Wright flier are the use of a small, high- 
speed propeller (necessitated by the mounting of it on 
the engine shaft) and the setting of the planes at a 
dihedral angle. Therefore, it would appear that both 
these arrangements are quite inefficient. 





THE INTERNATIONAL WIRELESS CONFERENCE, 
BY A. FREDERICK COLLINS. 

Delegates representing the governments of nearly 
thirty countries, convening for the purpose of draw- 
ing up regulations for the control of wireless teleg- 
raphy in times of peace and war, have been in secret 
session in Berlin. 

This is the second international wireless telegraph 
congress that has convened at the suggestion of Ger- 
many. The first, it will be remembered, was held in 
Berlin in 1903, when it was resolved that “coast sta- 
tions should be obliged to receive and forward all 
telegrams from vessels at sea by whatever system 
they might be dispatched.” In order to facilitate com- 
munication between vessels and coast stations, tech- 
nical explanations of the working of the apparatus 
are to be published. 

Telegrams referring to wrecks and attempts to ren- 
der assistance to vessels at sea are to be forwarded 
before all others. The rates for telegrams forwarded 
into the interior from a coast station will be those 
of the ordinary telegraph service plus a special charge 
for the use of the wireless apparatus, and will be 
paid for on receipt. Telegrams sent to a vessel will 
be paid for on board the vessel at the rates usually 
charged by the nation under whose flag the vessel 
Sails. Stations are to be arranged so as to interfere 
with one another as little as possible, and arrange- 
ments will be made to insure correspondence in a 
number of technical details. Provision is made for 
other states besides those which sent representatives 
to the preliminary conference so that they may be par- 
ties to any arrangements which may finally be made 
for the regulation of wireless telegraphy. The most im- 
portant of these resolutions is the one referring to the 
duty of coaling stations to receive all messages without 
distinction relatively to the system used. This resolu- 
tion was incorporated in a protocol which was signed 
by the representatives of Germany, Austria-Hungary, 
Russia, France, Spain, and the United States. The 
Tepresentatives of England and Italy did not sign, 
for the chief reason that the navies of these countries 
have long-term contracts to use the Marconi apparatus 
exclusively, which is also true of Lloyds. 

To those who so persistently clamor for the “open 
door” policy in wireless telegraphy, i. e., the inter- 
change of messages between ship and shore stations 
equipped with whatever system, it is pointed out that 
Mareoni secured letters patent on the fundamental 
prineiples underlying wireless telegraphy as it is 
Dractised to-day, in 1896, and further that at the very 
outset of the successful application of electric waves 
to the transmission of intelligence without wires by 
him, Dr. Slaby, of Charlottenburg, Germany, went to 

England and through the influence of the emperor 
Witnessed the experiments. 

A little later Dr. Slaby devised a system of wireless 
telegraphy, collaborating with Count Arco, and this 
and Prof. Braun’s system, also a German production, 
Were finally merged into what is now known as the 
Telefunken system. In every country from this time 
on inventors assiduously attacked the problem, pre- 
sumably from the viewpoint of effecting selectivity, 
and the result has been an abundance of systems dif- 
fering from one another and from the original in de- 
tail but not in principle. 

AS a matter of fact there have been only two 
marked improvements made in the design of wireless 
telegraph apparatus since it came into existence, and 
these are the resonance circuits devised by Lodge, and 
the liquid barretter invented by Fessenden. All oth- 
ers are merely modifications and some of them are in- 
fringements. This being true, it follows that if there is 
any merit in protecting inventions by letters patent, 
and if such protection is valid, then certainly Mar- 
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coni is entitled to the fruits of his genius and his 
industry, which should give him a monopoly for a 
period, at least in this country, of seventeen years, 
ten of which have already expired. 

It is urged that the ether is free to anyone who may 
care to use it. But this is beside the question. That it 
is free is self-evident. The interchange of messages, 
which is put forth so strenuously by some of the repre- 
sentatives, is of lesser importance. The vital point 
that is menacing the safety of the public is the eva- 
sion of the laws, and none are more difficuit to up- 
hold than those relating to patents. 

Fortunately neither the breaking of laws nor the 
making of regulations can compel an inventor or his 
assigns to handle a competitor’s products, and it is 
not clear how any rule can be framed that can justly 
compel the Marconi company to receive and re-trans- 
mit messages sent by other companies unless they 
choose to do so, unless indeed the wireless companies 
now in the field are to be considered as common ¢ar- 
riers by their respective countries. 

Last spring the daily papers reported an incident 
which they stated “as emphasizing the danger of giv- 
ing one company a monopoly of the wireless telegra- 
phy business, and of permitting those operating any 
one system to refuse to interchange intelligence with 
shore stations or ships equipped with another system.” 
A recent cablegram says that the British delegates indi- 
vidually favor the “open door” policy if the regulations 
are not too rigid. Until the priority of wireless 
telegraph inventions can be sifted through the courts 
it would be well to have the opposing interests abide 
by a regulation that should provide merely for a com- 
pulsory interchange of messages where there is danger 
involving the lives of passengers on the high seas, 
but it need go no further. 

The matter of tuning naval and mercantile marine 
vessels to different frequencies and the location of 
shore stations to avoid interference, in so far as 
possible, are necessary, but these are secondary ques- 
tions over which no time will be lost in the present 
conference. No effort will be spared to induce the 
British and Italian representatives to agree on an 
unlimited interchange of messages between ship and 
shore stations no matter what the system installed 
may be, for this is the primary object of the pro- 
moters of the congress. 


— 
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AERONAUTICAL NOTES. 

On the 22d ultimo there was inaugurated at Pitts- 
field, Mass., the first balloon chase held in America. 
Two balloons, the “Orient” and the “Centaur,” carry- 
ing two and three men respectively, ascended at 10:20 
A. M. and sailed northward at a slow speed. The 
“Centaur” landed 30 miles away in the outskirts of 
Bennington, Vt., at 1:11 P. M., while the “Orient” kept 
in the air till 4:30 P. M. and finally landed at Ja- 
maica, Vt., some 57 miles from the starting point. 
The winning balloon was piloted by Leo Stevens and 
carried Capt. Homer W. Hedge, president of the Aero 
Club of America, as passenger. Charles T. Walsh, the 
pilot of the “Centaur,” was accompanied by Major 
Samuel Reber and Capt. Charles F. Chandler of the 
Signal Corps of the U. S. A. The “Orient” beat the 
“Centaur” not only’ in distance traversed, but also in 
altitude reached as well, for this aerostat ascended to 
a height of 8,000 feet, as against the 6,888 reached by 
its opponent. Contrary to what is usual in the upper 
air, the aeronauts found the strata unusually hot, the 
thermometer on the “Centaur” at one time registering 
74 deg. and that on the “Orient” 106 deg. A northeast 
wind was blowing near the surface of the earth, and 
the weather was damp and chilly. After the balloons 
had ascended some distance a gentle air current from 
the southwest was encountered. This caused the bal- 
loons to change their direction and travel northward. 
The three automobiles which pursued them lad an 
exciting chase. C. F. Bishop in his 45-horse-power 
Panhard, suffered a breakage of a driving chain and 
was passed by Floyd Knight in a 35-horse-power Berk- 
shire car. The latter reached the spot where the 
“Centaur” landed nearly two hours after that aerostat 
came down. The second car to arrive at the landing 
place of the “Centaur” was a 16-horse-power Pope- 
Hartford machine, which reached the spot but 12 
minutes behind the Berkshire, having consumed 4 
hours and 53 minutes in chasing the balloon, the flight 
of which lasted but 2 hours dnd 50 minutes. Mr. 
Bishop’s Panhard was 5 hours and 20 minutes in com- 
pleting the pursuit. Great difficulty was found in fol- 
lowing the balloons, as they were continually disap- 
pearing among the hills or in the clouds. The men 
in the “Orient” witnessed the descent of the “Centaur” 
at Woodford, some three miles east of Bennington, and 
dropped a note as they passed over the latter place, 
telling where the larger balloon had landed. It was 
this information that made it possible for the pursuers 
to locate the aerostat, after they had all but given up 
the search upon arriving at Bennington at 2:30. The 
army officers who went up in the “Centaur” obtained 
considerable valuable data which they expect to turn 
in to the chiefs of their departments, with the hope 
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that the War Department may experimert with ba! 
loons and airships for its own use, as is done by the 
war departments of most of the foreign powers 

Besides the successful experiment of Sanios Dumont 
with his aeroplane on the 22d ultimo, we heve to 
record some further experiments made by M. Vuia at 
Issy-les-Moulineaux, France, on the 7th of October 
M. Vuia’s machine, which was illustrated and de- 
scribed in our issue of March 24, consists of two large 
wings having a spread of 215% square feet. These 
wings, which can be folded up, are held rigid when in 
use by steel ribbons. They are slightly concave, and 
have a purely geometrical shape. They are mounted 
upon a framework, which is carried on pneumatic-tired 
wire wheels, forming a quadricycle. The apparatus 
is propelled by a special carbonic-acid gas motor, which 
is nothing more nor less than an crdinary Serpoliet 
engine, and is run on the heated vapor from the liquid 
earbonic acid? The heating of the gas keeps it from 
congealing, due to its own expansion, and also in- 
creases its pressure by superheating it. By combining 
the heating of the gas with the admission of the same 
to the cylinders, the experimenter has a double means 
of varying the pressure on the pistons, and hence the 
power of the motor. The cylinder contains 22 pounds 
of liquid carbonic acid, which is sufficient to run the 
motor at its full capacity (25 horse-power) for five 
minutes. The propeller, which has a diameter of 7.21 
feet and a pitch of 7.71 feet, is mounted directly on 
the end of the shaft, and gives a thrust of 120 ktle 
grammes (286 pounds) when the engine i¢ making 900 
R. P. M., and the apparatus is held stationary. To 
develop this speed the engine requires a pressure of 
143 pounds to the square inch. The total weight of 
the apparatus and operator is about 550 pounds. On 
the date mentioned, M. Vuia, in the presence of the 
officials of the Aero Club of France and a considerable 
crowd of onlookers, succeeded in getting his machine 
to rise in the air by bounds of about two-fifths of a 
second duration, 

Experiments have also been carried on recently in 
France by M. Cornu with a helicopter, which consiets 
essentially of two propellers on a verticai axis. These 
raise the apparatus and advance it by blowing the air 
which they displace against suitably disposed aero- 
planes. The model tested was fitted with a 2-horse- 
power Buchet motor, which revolved propellers of 2.25 
meters (7.38 feet) diameter. The weight of the entire 
apparatus was 13.75 kilogrammes (30% pounds). im 
the first trial the apparatus rose vertically with great 
facility; while in the second trial, after the planes had 
been inclined to produce forward motion by the effect 
of the reaction of the air upon them, the apparatus, 
which was attached to a central axis, was made to 
describe, in the free air around this axis, a circular 
orbit 75 feet in diameter. 

SS ——————— 
THE CURRENT SUPPLEMENT. 

The current Surrtement, No. 1608, opens with an 
article by our English correspondent on a huge dredz- 
ing plant for service in India. The dredger in ques- 
tion has a bow of triple form constituting two wells, 
in which rotary cutters are mounted for excavating 
hard material. Underneath and to the rear of these 
cutters are suction pipes. Excellent illustrations ac- 
company the article. An admirable discussion of duat 
less roads for motor traffic is published. Mr. Walter 
J. May writes on the making of foundry patterns 
The third and last installment of the digest cf the 
regulations and instructions concerning the denatura- 
tion of alcohol appears, Dr. Otto Roehm diecnusses the 
modern manufacture of illuminating gas. In view of 
the recent important announcement that tungsten 
incandescent lamps are to be manufactured in this 
country on an extensive scale, the exhaustive article 
on the tungsten lamp which appears in the current 
SuprLeMENT will be read with interest. Mesars. Her 
hert J. Webber and Walter Swingle contribute an 
article on new citrus creations of the Department of 
Agriculture. The new fruit which they have succeed 
ed in evolving is called the “citrange,” and possesses 
some of the properties of the orange and some of the 
lemon. 


——_—_ 
->-se 


MANUFACTURE OF IRON IN CHINA. 

Iron in China is made by mixing four parts of the 
ore, one part of decomposed coal dust, and one part of 
small coal. The mixture is placed in crucibles each 
about 18 inches deep and 6% inches in diameter. . The 
crucibles are heated in a furnace having wails about 
3 feet high and a floor 4 feet by 6% feet, which ts 
covered with clay and spread with a layer ef coarse 
coal to a height of 7 inches or 8 inches above the clay. 
The furnace holds about sixty of these crucibles. The 
space between them is filled with smal! coal, and on 
top is placed a 3-inch layer of small coal, followed by a 
layer of cinders and ashes of the same depth. About 
sixteen hours of strong heat suffices to convert the 
mixture into a mass of carbon iron, says the Iron Age. 
This is made into wrought iron by reheating over a 
wood fire and by hammering it when red hot. 
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THE 254%-KNOT CUNARD LINER “ MAURETANIA.” 


rhe Vauretania the second of the new 25-knot tur 


bine liners which are being built for the Cunard Steam 
launched at the 
Rich 


with 


successfully 
& Wigham 


Cunard 


ship Company, was recently 


yards of the builders, Swan, Hunter 


on The 


government 


contract of the Company 


he British binds them to build two liners, 


to average 24% knots, which are to be retained at 


war In re- 
$13,000,000 


i call of the Admiralty in case ol 


rm the government advances a sum of 


) 


construction of the ships at 2% per cent inter 


makes an annual 
The 
shall 


year ol 


esi, and the government also pay 


ment of $750,000 to the literal terms 


that 
that 


company 


contract are the vessels make 25% 


their 
New 


ind within a taking 


Knots on tria 


shall make a round trip to 


place in service hey 
York and 24% 


The Mauretania” is 


back at knots 


identical with the “Lusitania” 


The 


based upon tank experiments at 


dimensions of 
the 


except in minor details form and 


the ships are gOvV 


Haslar; but these were 


the 


erliument tank at experiments 


supplemented by builders, who constructed a 40 


foot i nh uu I which wa of the same general 


form as the big steamship; and with this, elaborate 


tests were made on variations in the form of the stern 


nnd in the design of the propellers. As a result of 


these experiments the outer propellers have been placéd 
farther ahead of the 
the 
modified 


somewhat inner propellers than 


the propeller 


the 


shape of 
The 


im the Lusitania and 


blades is slightly dimensions of 


Mauretania ire as follows 


Length over all 785 feet 


length between perpendiculars 760 feet 


Beam extreme 535 feet 


Depth molded 60 ft. 6 in 


Groas 33.200 tons 


Net 


Maximum 


tonnage 
11,900 tons 
7 feet 


45,000 tons 


tonnage 
draft 
Displacement at 


this draft 


the 
feet 6 
the 


speed 


vessels by far 
They 


the 


These dimensions render these 


built or are 78 


the 


ever projected 


iargest 
big liners, 


show a 


inches longer than wiftest of 
“Kaiser Wilhelm II 


1% Knoie 


and they are to 
feet 


leet 


greater They are 80 longer even than 


the greater beam. 

the 
upper, 
deck. 


and 


Great Eastern and of 5 


The 


the or iop 


decks lower orlop 
main, the 


the 


has nine 


‘Mauretania’ 
the shelter, 
The 
bunk 


the lower, 
the 
including 

420 feet of the mid-length of 
deck to the hold 


be readily understood that there ts practically no space 


the promenade boat, and sun mo- 


coal 
the 
therefore it 


powel engines, boilers 


era, occupies vesse! 


from the main and can 


for cargo, the vessel being purely a mail and passenger 


ship The passenger accommodation is provided on 
the six decks above the water line, from the main 
deck upward The shelter deck is given up to the 
officers and crew, the latter being forward and aft. 
On this deck also are specially isolated hospitals A 
feature which will be greatly appreciated by invalids 
and those who may be temporarily indisposed, is the 
provision of two electric passenger elevators at the 
eenter of the ship, with landings at each of the six 
passenger decks, an innovation first proposed by the 


Scientific American 
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Bow View, Showing the Very Fine Entrance and 
Lofty Freeboard. 


The ship will 
500 second-class, and 1,200 third- 
of 810, making a total 
In general the state- 


ScrenTiric AMERICAN for these vessels. 


carry 560 first-class, 


class passengers, and a crew 
number of souls on board of 3,070. 
rooms will be 9 feet in clear height and in the saloons 
the height will be 10 feet 6 inches. Another nov- 
elty in the “Mauretania” is that the promenade and 
boat decks overhang the shelter deck by 21 inches on 
each side of the ship, this being done to bring up the 


width of the promenades on each side of these decks to 


about 
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The boat deck is 33 feet above load water 
The top of the wheel house is 63 feet, 
are 115 feet the same level. 
The hull is divided by fifteen transverse bulkheads 
and the coal bunkers are themselves water-tight and 
divided by bulkheads. The subdivision that 
these ships could not be sunk by a single collision. 
Every door of the compartments can be closed, in the 
event of collision, by the Stone-Lloyd hydraulic system; 
and this can be done by the officer on the bridge, or 
from any one of several] positions throughout the ship, 


18 feet. line, 
and the funnels 


above 


is such 


The flat keel is built up of plating varying in thick- 
ness from 1 inch to 1% inch. In all plating the holes 
were electrically drilled, and the riveting was done by 
hydraulic power. The ship has a complete double 
bottom throughout her length, the depth between the 
and inner bottom feet. The bilge is 
well rounded and the entrance lines, as is evident from 
the accompanying view of the vessel bow on, are ex- 
ceedingly fine. 

It is needless to say that the framing of the ship 
is exceptionally deep and stiff. Amidships it consists of 
channel bars, with deep web frames at intervals. These 


outer being 5 


heavy frames are grouped where the stresses will be 
greatest, notably in the wake of the machinery spaces. 
The channel bars extend from the double bottom 


(which, by the way, is carried well up into the bilge) 
to the shelter deck, which is 60 feet 6 inches above the 
keel. The plating of the hull is unusually heavy, each 
plate weighing from 2% to 3 tons. At the turn of the 
bilge and on the sheer strakes they are made much 
heavier and weigh from 4 to 5 tons apiece. Here, also, 
the plating is doubled, and of higher tensile 
quality is used, the object being to give the sides of 
the ship additional girder strength by increasing the 
of the material along the top and bottom 


steel 


weight 
chords. 

The weights and sizes of the various parts are neces- 
large, the stern frame and brackets, for 
instance, weighing altogether 150 tons. The rudder 
head is of steel, 25 inches in diameter. There is one 
gudgeon only on the stern framing, and the pintle is 
of immense size, weighing over 1% tons. 

Perhaps the greatest interest attaching to the “Maure- 
centers in her turbines, which are being con- 

the Wallsend Slipway and Engineering 
The motive power, it will be remembered, 
four shafts, each carrying one pre 


sarily very 


tania” 
structed by 
Company 

is developed on 


peller. The two outer shafts are driven by two high 
pressure turbines and the two inner shafts by two 
low-pressure turbines. At the after ends of the low- 


pressure turbines, and on the same shafts, are located 
the turbines for driving the ship astern. The inner 
shafts turn outward and the outer shafts inward. The 
total contract power is 68,000 divided equally upon the 


four shafts. The speed of revolution is to be about 
200. 
We direct attention to the very interesting photo- 


graphs of the turbine plant, which give an impressive 
idea of its vast proportions. Thus the high-pressure 
turbine has an internal diameter of 10 feet and is over 
25 feet in length, while the total length from the for- 
ward end of the low-pressure turbine to the after end 


(Continued on page 323.) 
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Stern View, Showing Two of the Four Propellers. 


Note the fine lines of the afterbody. 


The 


boiler Equipment, Consisting of 25 Cylindrical Boilers 17 Feet 8 Inches Diameter by 21 Feet Long. 


They contain 192 furnaces, 160,000 sq. ft. of heating surface. Upon their 4,000 square feet of grate over 1,000 tons of coal will be burned daily, 
THE 25\4-KNOT, 45,000-TON TURBINE CUNARDER “MAURETANIA.” i 
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SUGAR MAKING IN CUBA. mills operated by people from the United States, and been no less than 30 per cent. At the present time 

BY DAY ALLEN WILLEY. the enterprises projected, indicate that the annual it is contributed by 179 estates or plantations, of 

One result of the increase of American interest in tonnage of sugar manufactured on the island will be which two have an annual production of over 25,006 
Cuba sin 1e close of the Spanish war has been the greatly increased in the near future, and that it will tons each, six ranging between 20,000 tous and 25,000 
develo} t of the sugar industry on a very extensive far exceed any other country in the production of this tons, seventeen between 15,000 tons and 20,000 tons, 
scale tm fact, the number of sugar plantations and staple. Since 1902 the increase in the output has and fifty-eight between 7,000 tons and 15,009 tons. 
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Francisco Sugar Mill, One of the Oldest of the “Centrals” in Cuba. The Centrifagal Separators. 
SUGAR MAKING IN CUBA. 
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According to statistics compiled by the Cuba Review 


in every part of the republic, the province of Havana 
contains nineteen estates with an annual capacity of 
181,600 tons; Pinar del Rio, six representing 28,000 
tons; Mantanzas, fifty-two with 362,500 tons; Santa 


seventy-one with 537,000 tons: Puerto Principe, 
35,000 and Santiago, 
The total output 
These figures indicate how widely 
that the 
in all 


Clara, 
with twenty-eight 


265,000 


tnree tons; 


with tons for 1906 will ex- 


1,000,000 tons 
distributed, 
planter has begun operations practically 


ceed 
the industry is showing sugar 
parts 
of the island. 

One factor of superiority is the 
fertility, that the cane fleld is planted at the present 
time only about once in ten years. Experienced Amer 
ican growers say that there is no 
plant more than once if care is taken 
cane at harvest time, not to pull up any of the roots, 
as the new cane will immediately sprout from these. 
The Cuban cane is of such a size, and contains such 
matter, that ten tons are 
of sugar if 
Consequently, a 


soil. It is of such 


necessity ever to 


in cutting the 


of saccharine 
one ton 


a quantity 


caleulated to produce treated by 


latest mechanical 
plantation of 1,000 acres may yield 3,000 tons 


favorable con- 


the processes, 
single 
of the commercial article under fairly 
ditions, 

Compared with other countries producing cane 
is claimed by experts in the industry that 


and manufac- 


sugar, it 
where modern methods of agriculture 
ture are employed, the yield of a given area in Cuba 
will that of a similar dis- 
trict, owing to the fertility of the soil, and especially 
to the fact that the climate here permits the con- 
tinuous cutting of the cane and the extraction of the 


exceed area in any other 


juice for a period ranging from 150 to 200 days—a 
longer sugar-making season than elsewhere. Conse- 
quently, at the larger “centrals” or sugar houses, 
equipped with modern machinery, the cost of produe- 


tion has been reduced to such a figure that, including 
the the cane and all other expenses, it is 
actually leas than 1% cents a pound for the centri- 
sugar of 96 degrees standard. These figures 
upon the operation of one of the 
largest estates on the 
The mechanical processes which 

the cost have been greatly improved in recent years, 
so that by the present system all of the work is done 
by machinery at a modern “central,” from the time 
the cane is loaded upon the plantation cars until the 
sugar is bagged for the refinery and the liquid residue 
run off into casks or into the hold of the tank steam- 
ship. In the old days of the industry the cane was 
unloaded and carried by hand to the crushing rolls, 
or transferred by means of what might be called 
slings operated by hand. As the refuse cane is used 
for fuel, and the mill must receive a certain supply 
continually when in operation in order to get the 
best results, a new device bas been invented for hand- 
ling the cane. It is the invention of Mr. H. J. Kiely, 
and consists of a trolley passing along an aerial way, 
from is suspended a series of chain slings to 
which are attached automatic trip hooks. As the 
train of cane cars is moved along the track under the 
the bail of the hoisting machine is lowered 

over the top of the load, and the chain slings are in- 
troduced under the bottom of the cane and fastened 
with the trip hooks, The bottom of the car is pro- 
vided wooden strips spaced four inches apart, 
which form through which the chains are 
passed under the load. The load is then raised clear 
of the top of the car, and whilé moving in the direc- 
tion of the receiving hopper is automatically half 
turned, in order that the cane may be delivered end 
down instead of lengthwise. When the load is sus- 
pended over the hopper it is lowered to within a foot 
ef the bottom of the hopper, and the attendant by 
controlling the machinery automatically opens simul- 
taneously all the slings under the bottom of the load, 
falls into the hopper. The slings are then 
power, and the carriage travels back to take 
the same manner The device 
only three minutes are required 
charge six tons of cane, inéhad- 


cost of 


fugal 
based actual 


island. 


are 


have so lowered 


which 


device, 


with 
grooves 


which 
raised by 
load in 
rapidly tt 


up another 
works s¢ 
to sling and di 
ing the operation of the trolley along the aerial way. 

Thus the raw material is fed continuously to the 
mill through the receiving hopper or directly to the 
ecnveyor serving the crushing rolls. The “trapiche,” 
as the Cubans term the grinding mill, ts usually 
equipped with eight rolls, the first being corrugated. 
They are set at distances ranging from one-half to 
one-eighth of an inch apart, each roll being from six 
to seven feet in length and forty inches in diameter. 
When at full speed they make about two revolutions 
per minute. By this system the cane is generally 
crushed or macerated to such a degree that ft is neces- 
sary to pass it between the rolls but once, as fully 75 
per cent of the juice is extracted. The refuse or 
bagasse is then taken to the furnaces by means of 
an endless conveyor. The grinding mil! is driven by 
steam power, the same engine actuating the cane and 
the bagasse conveyors, so that a uniform speed is 
maintained, 


raise, 
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At present, by means of improved furnaces, or “ba- 
the material is burned green, or just as 


The introduction of these 


gazo burners,” 
it comes from the conveyor. 
furnaces, and the consequent saving of time and labor, 
the the 
sugar making, second only in 


mark one of great epochs in progress of 
economical 
to that of the “triple effect””’ apparatus. 
firing the boilers is one of the greatest considerations, 
when it that the large 


centrals require for their operations batteries of boil 


importance 
Economy in 


as will be realized is stated 


ers of from 1,000 to 5,000 horse-power. 


The juice flowing from the “trapiche” is pumped 
either directly into receptacles called defecators, or 
is first passed through an intermediate apparatus 


ealled the “calentador,” or heater. The object of this 
heater is to raise the temperature of the juice from 
Fahr., as it comes from the mill, to 100 
of waste heat, 
The latter are cylin- 
bottoms, 


80 deg. 
or 112 deg. by 
delivering it to the defecators. 
with semi-spherical 
a space 


about 
the utilization before 
vessels, 
jackets, 

copper 


drical copper 


which leave be- 


bottom. 


cast-iron 
tween them and the Into this space 
steam is admitted and the juice heated. The defeca- 
tors vary in size, having generally a capacity of from 
1,000 to 1,300 gallons each, and are arranged in line. 
A capacity of 1,300 gallons (nearly 180 feet) is suffi- 
cient to treat the juice obtained from 100 tons of cane 


placed in 


ground in the twenty-four hours. 

While the being filled to 
few inches of the top, is gradually 
Before reaching the 
is added, and the whole is thoroughly agitated. The 
lime used must be of the finest quality; about 7 to 15 
pounds are necessary defecator of 1,000 gallons 
eapacity. The best temperature at which to introduce 
the lime is about 190 deg. Fahr. It takes about twen- 
ty minutes to fill a defecator, and, with steam of 55 to 
60 pounds pressure, in fifteen minutes more, or a 
total of thirty-five from the commencement of opera- 
begins to form on the sur- 
face and the steam is shut off. The juice is thus 
separated into three the lowest being 
thick and turbid, composed of precipitates of insoluble 
The volume of these 
according to the quality of 
which the defecation has 


within a 
admitted. 


defecators are 
steam 
level, lime 


desired a solution of 


for a 


tion, scum, or “cachaza,” 


layers, very 


salts, earthy matter, lime, etc. 


substances varies much, 
the cane and the manner in 
been conducted, amounting generally to from 4 
to 2 of that of the crude guarapo or 
syrup. On the surface are albumen, lime, and woody 
matter. Between two lies the purified juice, 
clear, transparent, and of golden color. The solution 
is allowed to remain ten or fifteen minutes, after 
which a cock is opened, which allows the turbid fluid 
at the bottom to be drawn off into a receptacle. When 
this is done the direction of the cock is changed, and 
the purified juice is drawn off into a different recep- 


per 


cent per cent 


these 


tacle until the scum is reached, when that also is 
drained away separately The defecator being now 
empty is ready to receive another charge, and the 


routine is repeated. The entire round of operations 


consumes about one hour for each charge 

The scum and turbid residue still contain a consid- 
erable portion of juice, of which it 
tract as large a percentage as possible. 
the scum is led off to scum kettles—rectangular iron 
tanks furnished with serpentine steam pipes. In these 
the defecation similar to the 
first, The clear juice de- 
rived from this second is added to that 
from the first scum is then 
passed through a filter all of the 
remaining juice is squeezed out and also added to the 


is desirable to ex- 


To this end 


is subjected to a 
modifications 
treatment 
The remaining 
press, nearly 


scum 

with certain 
ob- 
tained 
and 


previous product. 

The grosser impurities of the juice, amounting to 
about 40 cent of its total weight, having been 
eliminated by the defecation, the next step in the 
treatment is concentration by evaporation. This is 
accomplished in the triple or multiple effect appa- 
ratus, which consists of three or more cylindrical 
vessels, into which the purified juice is delivered from 
the defecators. In these vessels a vacuum is formed 
by means of a condenser and air pump. Into the 
first vessel exhaust steam from the engines and pumps 
is admitted, this containing enough heat to cause the 
juice to boil, as atmospheric pressure has been re- 
moved. The hot vapors produced by this ebullition are 
passed over to the heating surface of the second ves- 
sel, causing the juice which it contains to enter into 
ebullition also. The vapors from this second 
are, In turn, passed over to the heating surface of the 
third, or fourth, with the same result, This series of 
operations recalls that of the triple-expansion steam 
engine, the object in both cases being the economy of 
heat. 

There are several indispensable accessories to this 
process, the most important being the air pump. This 
is a heavy and powerful machine, and is built in both 
vertical and horizontal designs. The condenser, by 
means of which the vapors from the last vessel are 
condensed, is another important adjunct. Other pumps 
are also required—one to raise the defecated juice 
from the defecators to the multiple effect, and another 


per 


vessel 
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to remove the condensed vapors and accompanying 
hot water the action of the condenser 
from the hot well and deliver them to the cooling 
pumps may be independent horizontaj 
engines or worked from the engine of the air pump, 

After being evaporated the syrup is sometimes sup 
jected to a clarification, but opinions differ regarding 
the advantage of this process. When it is practised, 
the syrup is run into a clarifier, where it receives ap. 
other boiling and addition of lime, by means of which 
more scum is separated and removed by skimmerg, 
ERither with or without this clarification the syrup ig 


produced by 


tower. These 


ready, on leaving the evaporators, to be introduced 
into the vacuum pan to be crystallized. There are 
many forms of vacuum pans, all founded upon the 


same principle of concentrating the syrup by further 
evaporation, and then adding more syrup of lower 
temperature to produce crystallization, This addi- 
tion of colder syrup is continued until the vacuum 
pan is filled with crystals of sugar, containing also 
certain impurities and about 10 per cent of water, 
The whole is called the “masa cocida” in Spanish, 
and “masse cuite” in French. It consists of: Sugar, 
75 per cent to 87 per cent; foreign matters, 15 per 
cent to 5 per cent; water, 10 per cent to 8 per cent. 

The final operation is purging the “masa cocida,” 
by placing it in a suitably designed machine called 
the “centrifugal,” where, by rapid revolution, from 
20 per cent to 30 per cent of the total mass, consist- 
ing of the water, impurities, and some uncrystallized 
sugar, is separated and thrown off as molasses. Be 
fore charging the “masa cocida” into the centrifugals, 
it is first delivered to the “malaxar,” or mixer. This 
consists of an iron vessel traversed by a shaft upon 
which are blades. As this revolves, the hot mass is 
stirred up and prevented from becoming set. The 
mass is either delivered by pumps directly from the 
vacuum pans to the mixer, and fed thence, still hot, 
to the centrifugal, or it is allowed to stand and cool 
for two or three days before being placed in the mixer. 
In this latter case the solidified mass is first broken 
up in a special machine called the “triturador” be 
fore being placed in the mixer. This process is called 
“cold purging.” 

When the mass is charged in the centrifugal, the 
latter is made to revolve, at first very slowly, but 
more and more rapidly up to 1,000 or 1,500 revolu 
tions per minute. By this rapid motion all the mo 
is thrown off in from one to fifteen minutes, 
according to circumstances, and the motion is then 
gradually arrested. The sugar that remains is known 
as “first sugar,” of 96 per cent pclarization, and can 
be placed at once in bags for the market. It may 
amount to about 65 per cent of the total “masa co 
cida.” The residue is placed again in the vacuum 
pans, and subjected to a treatment similar to that 


lasses 


already carried out, with certain modifications. This 
results in the production of “second” or “molasses 
sugar,” after going through the centrifugal again 


This second sugar will be of from 85 per cent to 9 
per cent polarization. In some plants the second rest 
due is passed again through the vacuum pans, but 
generally it is distilled into rum. The result of the 
whole treatment may be as follows: “First” sugar, 6 
per cent; “second” sugar, 9 per cent; molasses, 6 
per cent. 

As we have intimated, some of the most extensive 
plants in the world for manufacturing “raw” sugar 
are now being completed in Cuba. The principal one 
and by far the largest, is located on Nipe Bay on fhe 
northeastern coast. It was designed by American et 
gineers, equipped with American machinery, and. 
owned entirely by American capitalists. When all its 
machinery is in operation, it will have a maximal 
grinding capacity of 5,000 tons of cane every twenty) 
four hours—nearly double the capacity of any similar 
plant. To serve this mill 800,000 tons of cane will 
required in a season. The company owns 130,000, 
acres of land, of which 30,000 acres will be cultivated 
exclusively to supply the Central, whose annual out: 
put is estimated to be at least 80,000 tons of sugal 
not including the molasses and other by-product 
which will be secured by the processes employed. To 
operate the several divisions of the works, 9,000 horse 
power will be necessary. It will be supplied by # 
battery of fifteen units of 600 horse-power each. 
serve the mill and adjacent estate, fifteen miles of 
railroad are being constructed, to be provided with 
one hundred and seventy-five cane cars and seve loco 
motives. The cars will be loaded as well as unl 
entirely by power appliances. 

Comparing boiler explosions -in England and the 
United States, Consul Halstead stated that during th 
twelve months ending June 30, 1905, there were” 
persons killed and 40 injured from British steam 
accidents; in the United States 383 persons killed anf 
585 injured. The number of steam boilers in th 
United States does not exceed by more than 50. 
cent those in Great Britain, so that, in com 
the actual percentage is ten times as great 
United States as in England. 
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THE 25'\(-KNOT CUNARD LINER “ MAURETANIA.” 
(Continued from page 320.) 
of the astern turbine, which is placed immediately 
after the low-pressure, is not far short of 100 feet. 


The low-pressure turbine casing is a truly enormous 
piece of work having an internal diameter of 16 feet 
6 inches his, be it noted, is slightly larger than the 
diameter of the Rapid Transit tunnel tube below the 
Kast River. It is estimated that the weight of the 
rotating parts of the low-pressure and astern turbines 
combined is more than 200 tons, and yet so accurately 


is the work being done that the methods of lining up 
adopted provide for an adjustment of this 200 tons of 
about 1-3,000 of an inch. Moreover, although the cir- 
cumferential speed will be about 11,500 feet per min- 
ute, there will have to be a minimum clearance in the 
high-pressure of 0.1 inch between the blades and the 
surface of the casing. All the casings of the turbines 
are of cast iron, while the rotors and dummies are 
made of Whitworth fluid-pressed steel, as are also 
the disk wheels of the rotors. The low-pressure rotor 
is 12 feet in diameter. The casings are fixed to the 
bedplate at one end, but the other end is free to slide 
jongitudinally in slipper guides under expansion and 
contraction. Other dimensions showing the great size 
of the turbines are those of the exhaust ports from the 
low-pressure casing to the condenser, which measure 
11 feet by 16 feet in the opening. The blades of the 
turbines vary from a few inches in length at the ad- 
mission end of the high-pressure turbine up to a 
maximum length of 22% inches at the exhaust end of 
the low-pressure turbine. The high-pressure turbine 
shafting is 27 inches and the low-pressure 33 inches in 
diameter. 

One of the most striking of our engravings is that 
showing the twenty-five cylindrical boilers 
which are necessary to supply steam to the 
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at the front end of the framework. This propeller is 
entirely new, and is constructed after the technical 
conceptions of Col. Renard. It has two blades, which 
are set in the hub in such a manner that they can be 
freely turned. The setting of the blades to the proper 
pitecb is accomplished automatically, and is dependent 
upon the thrust, In other words, it is an automatically 
variable propeller. The tests of this propeller by differ- 
ent engineers have led them to hope for excellent re- 
sults. 
—— > 

Early Observations of the Sixth Satellite of Jupiter, 

It is pointed out in one of the Harvard College Ob- 
servatory Bulletins that the photographs of Jupiter 
will probably furnish early positions of the sixth and 
seventh satellites, as soon as approximate positions 
are computed for these dates. This has accordingly 
been done, by Prof. W. H. Pickering, and the posi- 
tions of the sixth satellite marked upon six of the 
plates. The required measurements, and their reduc- 
tion, were assigned to Miss Leavitt. It then appeared 
that in examining some of these plates, on December 
10, 1904, she had already marked and measured the 
sixth satellite, but had concluded that it was probably 
an asteroid near its stationary point. On the eight 
plates taken from June 26 to July 1, 1899, it appeared 
to be moving with Jupiter, but was identified on a 
plate taken July 12, 1899, and found to have increased 
greatly in speed during twelve days. Unfortunately, 
Jupiter was off the edge of the plate, and it was as- 
sumed that the satellite had moved away from it, 
while in fact the distance between them was actually 
less than it was a fortnight earlier. It would ap- 
pear, therefore, that had the true character of the 
object been recognized, the announcement made by the 
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THE CREATION OF A STARK. 

Bras ago a great fiery mist extended into the limit- 
less spaces of the heavens for millions and raillions 
of miles—a mist so hot that its fierce temperature 
could not be measured by any human instrument avd 
could be roughly computed only by invelved mathe- 
matical processes. That mist spun with a frightful 
speed, and as it spun it cooled and shrank. During 
its contraction it spun still more swiftiy-——-so swiftly 
indeed, that a moment at last came when the tre- 
mendous centrifugal force which had been tleveloped 
overcame the contraction caused by cooling, and 
hurled off a ring from the glowing mass. With con- 
tinued shrinkage, the centrifugal force inereased. 
Other rings were flung off. These rings, still gleam- 
ing with heat, contracted about their densest portions 
into spheres, and these spheres in their turn huried 
rings into space—rings that condensed inte smaller 
spheres and revolved about the bodies from which 
they had sprung. 

It is thus that Laplace conceived the origin of our 
solar system, and that conception, despite the modifi 
cations to which it has been subjected, iz stili ac- 
cepted under the name of the Nebular Hypothesis by 
most astronomers. 

The spheres first split from the glowing rings are 
our planets; the smaller spheres their attendant sate}- 
lites. Other solar systems, probably even grander in 
their scope, are even now undergoing a similar pro- 
cess of formation in regions of the heavens tnpepe- 
trated as yet by our most powerful lenses. 

How many years were consumed in the creation of 
our sun, our earth, the moon, and the stars, no one 
can even guess. That millions of years were required 
is at least certain. So slow is this creation of a e#tar, 

that astronomers long ago fancied sume evi 
dences of its various stages might stfli be 





above-described turbines. Twenty-three of 
these boilers are double-ended and two are 
single-ended, and between them they carry 
192 furnaces. The double-ended boilers are 
17 feet 3 inches in diameter, and 21 feet 
long. They are to work under the Howden 
forced-draft system. Between them they 
will have 160,000 square feet of heating sur- 
face and nearly 4,000 square feet of grate 
area, The pressure at the boilers will be 
180 pounds and at the turbines 160 pounds. 
The boilers will be in four separate stoke 
holes with seven boilers in the forward stoke 
hole and six in each of the others. In our 
illustration the boilers are shown arranged 
in the erecting shop exactly as they will 
stand when looking athwart the ship. For 
each group of six boilers there will be a 
smokestack which will extend to a height of 
152 feet above the keel of the ship, and these 
smokestacks, which are elliptical in section, 
measure 17 feet 6 inches by 23 feet 6 inches. 

The launching weight of the “Mauretania” 
was 16,500 tons. When loaded to her maxi- 








discovered in the sky. Naturally the rings 
of Saturn were first selected as one piece of 
evidence, But inasmuch as these very rings 
had suggested the Nebular Hypothesis it 
would clearly have been absurd to cite them 
as a proof of the truth of Laplace's concep- 
tion. On the other hand, no change could 
be detected with the telescope in those stel- 
lar masses where shrinkage inio a globu 
lar form might be most reasonably supposed 
to occur. Nor is this at all astonishing. So 
slowly did the origina! flery mist congeal, 
that even in the period of ten thousand 
years no appreciable change would have oc- 
curred; and since telescopes have been in 
use for scarcely three centuries, signs of 
any transformation were not likely to be 
discovered by its means. Moreover, so enor- 
mous is the abyss that separates us from 
many a star that the light of the star trev- 
eling at the rate of 186,000 miles in a sec- 
ond reaches this earth only after the lapse 
of centuries. In a word, we see many stars 
not as they really appear, but as they were 








Ihum draft of 37 feet, she will weigh about 
45,000 tons. She will be ready for her steam 
trials in the summer of 1907, when, as we 
have said, she must make 25% knots. 
That she will do so is rendered probable 
by the successful performance of the tur- 
bines of the “Dreadnought” which are similar in de- 

sign, and went 5,000 horse-power above the contract. 

+8 

The “Ville de Paris**—A New French Airship. 
Among the recent airships which are being con- 
structed in the vicinity of Paris we may mention the 
“Ville de Paris,” which will no doubt soon be ready 
to enter the field. M. Henry Deutsch, senator and 
Well known for the aeronautic prizes he founded in 
France, is having the new airship built by Surcouf, 
and it has been in construction for some time past. 
Some of the main features are as follows: The dirigi- 
ble is 62 meters (203.42 feet) long, and its largest 
diameter is 1014 meters (34.45 feet). Its capacity is 
3,200 cubic meters (113,800 cubic feet). Built of double 
rubber-coated tissue with an interior protecting coating, 
the balleon ends in a balancing tail, designed according 
to the plans furnished by Col. Renard, and the aero- 
naut Henri Hervé. This part will be one of the origin- 
al features of the new balloon, and is intended to give 
it steadiness as well as a good steering. It is made up 
of a set of eight canvas tubes filled with hydrogen ana 
attached behind the main bedy. Col. Renard’s method 
is used for building the main part of the balloon, ac- 
cording to his recent theories. This is formed of a 
Himsa part, with a conical cap at each 
pe > — is designed so that the pieces of tis- 
oa cai pee together without having any longitudi- 
relieved * and in such manner that the seams are 
ae ‘wan strains. As to the nacelle, which is 
walk Gat s low the balloon, it is formed of a frame- 
tine ben feet long and carries an Argus 4-cylinder gaso- 
pri: or, siving 70 horse-power at 900 R. P.M. A re- 
pan Sear having a gear ratio of 5 to 1 connects the 
ne to the propeller shaft, The propeller is placed 


The Great Nebula in Orion. 


THE CREATION OF A STAR. 


Lick Observatory on January 5, 1905, would have been 
anticipated. This statement is made as having per- 
haps a certain historical interest, and with no thought 
on Miss Leavitt’s part of claiming any share in the 
discovery of Prof. Perrine. On the contrary, it illus- 
trates the fact, familiar in every branch of science, 
that an object may frequently be seen, and yet may 
fail to receive that recognition of its significance 
which constitutes its true discovery. The sixth satel- 
lite has been found on two plates taken in 1894, and 
on nine taken in 1899. An excellent plate taken with 
the 8-inch Bache telescope on July 23, 1889, and hav- 
ing an exposure of 60 minutes, was also examined, 
but the satellite was not found, owing, probably, to 
the light from Jupiter, which fogged the plate, and 
obscures the faintest stars in the region. The faint- 
ness of the satellite, in some cases, rendered its meas- 
urement a matter of no littie difficulty. On the other 
hand, the images of the catalogue stars, used for com- 
parison, are very large on account of the long expos- 
ures of the plates, thus making possible appreciable 
errors, both systematic and accidental. For this rea- 
son, a faint star near the satellite was measured on 
every plate, and it may be expected that systematic 
errors of measurement will affect the positions of the 
two objects equally, if they are comparable in shape. 
Usually, the images of the star and the satellite do 
not differ greatly in character, as is shown by the 
description of each, written during an fadependent 
examination of the plates. 
sf ee ese 

An alloy of 60 paris copper, 1 part tin and 39 
parts of zinc, is found to offer great resistance to the 
action of sea water, and has been largely used in naval 
construction. 





One of the First Nebulous Masses Which 
Were Spectroscopically Examined by Sir William Huggins. 


when Columbus discovered America. Clear- 
ly, the telescope can help us but little in its 
examination of bodies so distant 

Fortunately, we have at hand in the spec- 
troscope an instrument more exquisite in 
its refinement—an instrument which enables 
us to analyze the elements of a remote blazing iumin- 
ary with startling precision. 

Everyone knows that the white light of the sun 
is in reality composed of many hues, some gay and 
others dull. By means of glass prisms or by means 
of diffraction gratings the sun’s white glare is sep- 
arated into its constituent colors and ‘ines. Each 
color or each group of colors and lines is the chro- 
matic sign manual of an incandescent chemical ele- 
ment. A grain of common table sait (sodium chior 
ide) heated to incandescence in the blue flame of a 
Bunsen burner exhibits a spectrum in which a yeilow 
tint is the predominant feature. That yellow tint is 
characteristic of the metal sodium; it always appeare 
in the same place when seen in the spectroscope. The 
same yellow gleam appears in the spectrum of many 
stars in exactly the same position. Here we have 
convincing evidence that the metal sodium is con 
tained in those stars. By means of the spectrosrepe 
the astrophysicist is enabled to determine not only 
the known elements of distant suns, but even elements 
as yet undiscovered on the earth. 

Thus the spectroscope serves to bridge chasme that 
may measure myriads of miles, and enables us to 
analyze stars almost with the same nicety as we 
analyze earthly compounds in our laboratories 

Spectroscopic examination of the heavens has justi 
fied the supposition that the various stages which the 
fiery mist undergoes in the process of star-making may 
still be detected. Just as the paleontologisi has suc- 
ceeded in tracing the descent of the modern one-+toed 
horse from a prehistoric five-toed ancestor by the 
discovery of fossil equine skeletons imbedded in the 
earth for ages, so has it become possibie for the mod- 
ern astrophysicist to study what may be called the 
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of a anet uch as our earth, from the day 
firet sohere congealed from the original glowing nebu 
lous ma 

He has succeeded, for instance, in demonstrating 


ihat a body which has 


He has thus succeeded in 


accuracy, the probable career 


just condensed from 


nal mist, has a spectrum that differs widely 


of a star millions of ye 


ars older; and further, 
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mote period, is evidenced by the fact that their gas- 
eous composition is exactly similar to that of the un- 
condensed nebula about them. 

This wonderful use which has been made of the 
spectroscope, we owe to the brilliant work of Sir 
William and Lady Huggins. Before they began their 
epoch-making investigations, astronomers supposed 
that nebule were merely clusters of stars so closely 
packed together that even the most powerful tele- 
scope could not disintegrate them. 
This supposition had for its basis 











the circumstance that many a star 
cluster which to the naked eye ap- 
pears but a blur of light in a black 
sky, is seen through the telescope 
as a multitude of white points. The 
spectroscope has definitely settled, 
however, which aggregations may be 
considered nebule and which stars, 
and has revealed cosmic secrets that 
the astronomer of half a century 
ago despaired of fathoming. The 
composition of a star cluster is as 
different from the composition of a 
nebula as water from steel. 
Curiously enough, the forms of 
nebule are almost as variegated as 
those of plants and animals. Some 
times a nebula may assume a comet- 
like form, of which the nebula in 
Andromeda is a striking example; 
sometimes it may be a mere wisp 
of light reaching for millions of 
miles across the sky, as the nebula 
in the constellation of Cygnus in 
the Milky Way Sometimes it may 
be ring-shaped and filled with milky 
light, and sometimes it may assume 








The Spiral Nebula in Ursa Major. 


within recent years have spiral nebula 


reg 


succeeded in proving th 


scopically quite different from an orb still more 
The color or groups of colors and lines which 
tute the spectroscopic picture of a star can 
ranged in a chronological series quite as orderly 


the equine 


one-toed hor 


Thus it has been dec 


stars were originally made 


re those fire-like 


nebule—masses which 
into a planet. Indeed, 
xTreseed in some cases, 
called “planetary 
nebula We find in 


the constellation of 


Orion a planetary 
nebula that bears 
unmistakable evi 


ence of the pro 


cess of condensa 
tion which it is un 
dergoing Within 
Orion may be seen 
a dazziing spot, 


composed in reality 


of four stars, all of 


them suns probably 
as iarece as the cen 
ter of our solar sys 
tiem perhaps larg 


er. That these four 
sun constitute a 


system of their 


wn, can hardly be 
ai oned Un 
doubtedly they 
were formed | the 
draining of the pri 
meval mist about 
them, if we may 


judge by the sur 
rounding empty 
blackness. Spectro 
scopical consider 
this nebula of 
Ortor nothing 
put a igantic mass 
rlowing hydro 
en, nitrogen, and 
an unknown gas, in 
which gaseous mix 
ture stars are 
plunged That the 
four stars to which 
we have referred 
formed part of the 
nebuia at some re- 


urded as type-objects of the heavens, 


at the older sphere 


keletons that have preceded the 


luced that the stuff 


masses which astronomers call 


will eventually be 


so far has congelation 


that certain nebule 


in other words the glowing 


the form of a spiral, such as the 
nebul# in Canes Venatici and in the 
Triangle. Latterly it has been 
thought that perhaps in this spiral 
formation we see one of the very 
early stages in the life of a star. 


been discovered in sufficient numbers to be 


The spectroscope is not merely empowered to sep- 


arate the light of a star into its constituent groups of 


lines; it also tells us how far condensation has pro- 


gressed and how far a star has developed. The tem- 


perature of the orb is recorded in the intensity of the 
lines; the pressure to which it is subjected by the 
width and sharpness of the lines. 

As it ages, a star spectrum changes. So does its 
color. Red-hot metal is not nearly so hot as white- 
hot metal. The metallurgist, by observing the colors 
of molten metal, is able to determine its approximate 
temperature; similarly, the astrophysicist gages the 
temperature and the age of a star by its color. The 
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spectroscope, therefore, tells a modern astronomer not 
merely what may be the composition of a star, but 
also gives him some inkling of its temperature and 
pressure, and therefore of its age. Thus, it has been 
surmised that stars which are of an intensely bluish 
white color, resembling that of an electric arc, must 
be comparatively young, because they must represent 
a stage immediately following that of nebule conden. 
sation. After the bluish white stage come the yellow, 

















The Spiral Nebula in Canes Venatici. 


It is surmised that this is one vf the first stages in the creation 
of a star, 


orange and red stages. Up to the yellow period the 
star grows hotter as it contracts, after which it 
gradually cools. These changes of color are accom- 
panied by changes in the spectrum as well—changes 
which indicate a modification in the physical strue- 
ture. We find that the younger stars are composed 
very largely of hydrogen. As the star ages, the lines 
of the gases diminish and those of the metals increase 
in number and intensity. 

From all that we can gather from a spectroscopic 
study of stars, it would seem that our sun may be re- 
garded as the hottest type of star. After the star has 
passed the stage reached by our sun, the metals in- 

crease in number; 
next comes the red 




















stage, when carbon 
is particular- 
ly prominent in its 
spectrum. For ages 
after the red stage, 
the star still con- 
tinues to shine, but 
eventually, how- 
ever, it degenerates 
into an enormous 
black cinder rush- 
ing through space. 
The next stages are 
represented by the 
planets of our solar 
system and by our 
own earth. The 
most pitiful period 
we find in our 
moon-—frozen, des 
olate, arid. 
->-+ero 
Some years ago 
the United States 
Weather Bureau re 
rated their ane 
mometers, and, dis- 
regarding the 
Smeaton rule for 
determining pres 
sures, worked out @ 
new formula. A 
cording to this, the 
true velocity for am 
indicated velocity of 
80 miles is 622 
miles, and the cor 








The Great Nebula in Andromeda, Characterized by Its Comet-like 
Appearance and by Its Pronounced Nucleus Formed Probably 


at the Expense of the Surrounding Nebulous Mass. 


THE CREATION OF A STAR, 


For Millions of Miles a Nebulous Wisp 
of Light Extends Into Space in the 
Constellation of Cygnus. 





responding pre® 
sure is 15.5 pounds 
per square foot 
Other velocities and 
pressures are in 
the same ratio. 
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THE IONA NAVAL MAGAZINE,—I, 
BY WALTER L, BEASLEY. 
One of the most important ordnance centers of the 


government i undoubtedly the great naval magazine 
and ammunition plant at Iona Island, N. Y., some 
forty miles up the Hudson. Here, as the chief naval 
equipment base for the Atlantic coast, all the battle- 
ships are furnished with their thousands of shells 
and bags of smokeless powder charges. Through the 
courte f Admiral Coghlan and Com- 


mander M. L. Wood, the commandant 
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a conflagration or explosion from reaching or destroy- 
ing the entire contents. The power house is 160 feet 
long, and contains the compressed-air engine, electric 
generators, telephone central station, and ordnance 
machine shop. In the latter the copper-plate gas 
checks, one-fourth inch thick, for the base of the shells 
are put on, These have been recently adopted, and 
are intended to prevent premature explosion of the 
projectile in the gun from the interior gases. They 
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forcing the original supply. An artesian wel! over 100 
feet deep furnishes water for drinking and domestic 
use. 

Owing to the rapid increase of the navy, the station 
is taxed to its capacity to keep abreast with the de- 
mand to furnish new war vessels and old ones with 
their quota of ammunition. Just now the recently re 
turned North Atlantic fleet, which exhausted its al 
lotted ammunition in target practice, has been sup 
plied with new shells and powder 
charges. To be prepared for any 





at Iona, the writer was tendered ex- 
ceptional privileges for obtaining data 
and a series of typical photos for the 
pages of the ScrenTIFIC AMERICAN, 
showing the comparatively little-known 
method of the preparation and manipu- 
lation of ammunition. The _ reserva- 
tion covers 116 acres, and was pur- 
ehased by the government in 1900 for 
$160,000. The place, which was for- 
merly used as an excursion and picnic 
resort, and the grounds, from a wild, 
rocky, and neglected condition, by 
skillful engineering work carried out 
mainly under the direction of Chief 
Gunner A. T. Whitney, U. S. N., has 
been all regraded and leveled, and it 
now contains dozens of imposing edi- 
fices consisting of magazines, shell 


houses, a large power house, a hand- 
some stone administration building and 
dwelling for the commandant, railroads, 
electric, compressed air, and telephone 
plants, waterworks, a fire system and 
a magnetic clock watch service. Com- 
mander Wood has introduced several 
new equipment features, notable among 
these being a modern telephone sys- 








emergency, each ship is required, on 
returning to the navy yard, to re 
stock as soon as possible her empty 
magazines. Also, in many instances 
the powder charges have to be altered 
Then the bags are sent up to :lona 
Island, opened again, and the powde! 
reweighed, diminished, or increased. 
For this work the ordnance (tugs, 
“Apache” and “Pontiac,” go alongside 
the vessels and take off the hundreds 
or more cans of powder to be changed, 
and also take on new unloaded shells 
from the Brooklyn navy yard. These 
are packed on lighters flying a red flag, 
and towed up to Iona Island On 
reaching the landing the materia! is 
transferred to railrozd cars on the 
wharf and taken to one of the ster: 
houses or magazines, The train is puli- 
. ed by a little sparkiess, compressed-air 
lecomotive. The engineer, when he 
yants more power, steps down from his 
cab at three different points, and con 
nects the storage tank with an air 
pipe running from the power house 
Seven hundred pounds pressure is taken 
on, which is allowed to run down to 50 








tem with underground conduits and 
fifty-five stations, and the employment 
of compressed-air locomotives for haul- 
ing material to and fro. About one 
million dollars has been expended in perfecting and 
equipping the Iona magazine. Nearly 125 men are 
employed in the various departments; these are paid 
from $2 to $4 per day and they are a corps of un- 
usually careful and skillful workmen. The vast quan- 
tity of war material and ordnance supplies, about 
three million pounds of smokeless powder and over 
one million of black, together with many thousands 
of shells, are housed in six brick and stone powder 
magazines 150 by 50 feet, four shell houses 200 by 50, 
two fixed ammunition houses, and two general store- 
houses. The powder magazines all have four separate 
fireproof walls and compartments in order to prevent 


Turning Groove in the Shell for the Copper Gas-Check in the Machine Shop 


Power House. 


are fitted in a groove turned in the base of the shell 
over a thin lead plate. There is an adequate water 
supply for fire fighting, the pressure being over 60 
pounds per square inch. There are ten fire alarm 
stations, and fire drills are held every Saturday after- 
noon. A water standpipe, 80 feet high by 20 in diam- 
eter, with a capacity of 188,000 gallons, is filled from 
a reservoir on the west side of the reservation. - The 
reservoir is a natural depression in the rock, walled 
in, and it holds about 250,000 gallons. The supply of 
water comes from surface seepage and springs. A sys- 
tem of roof drainage from the principal buildings has 
been arranged to flow into this reservoir, thus rein- 


pounds before recharging. These com- 
pressed-air locomotives cost in the 
neighborhood of $5,000, and two are in 
use at present. The several miles of 
railroad are so arranged that all the magazines, 
shell houses, filling and store houses are reached 
and unloaded at the doors on wide piatforms, Just 
how many shells Uncle Sam’s crack fighters have 
stored down out of sight is not generally known, nor 
the cost of these death-dealing missiles. The huge 
13-inch, weighing over 1,000 pounds, with a 220-pound 
powder charge, comes to nearly $500, while the 12- 
inch, with 126 pounds for a powder charge, amounts 
to over $300. The capped, armor-plercing shells cost 
considerably more than the common sheli. Here is a 
pretty close estimate of the number of shelis the new 
battleships and cruisers are to carry, such as the 
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Exterior of Powder Magazine. Compressed-Air Engine and Car Teking Out a 


Load of Powder. 


The Compressed-Air Engine for Handling Cars Loaded with Ammunition. 
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Interior of Shell House, Showing Vile of Loaded Shells for U.S. 8. “ Rhode Island” Incased in Rope 
Slings Ready to be Loaded on Board. 
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Rhode Island,” “New Jers “Georgia,” “Connecti 
and Louisiana” 96 12-inch, armor-piercing 
I 144 12-inch, common shell; 700 8-inch, common 
he 0? 88-inch, A. P hell 1,680 6-inch, common 
hell; 720 6-inch, A. P. shel 3,600 83-inch, R. F. cart 
ridge 2,400 l-pounder cartridges ind 300 fleld-gun 
irtridges The “Connecticut” and “Louisiana” carr) 
bout 1,500 A. P. and common shells for their new 
7-inch uD The loaded shells are kept separated 
from the empt one and are stored in the two fixed 
mimnunition m zine A piled-up ection of the 
Rhode Island 6-inch loaded shells is here shown 
in one of the accompanying photographs Each shell 
is put on a pair of scales and weighed and numbered 
The weight is recorded in chalk on the hell The 
she} houses are of special fireproof construction 
Magazine attendants, having their living quarters on 
the ground, inspect these as well as the powder maga 
zit many times during the day and night At night 
eacs visit is recorded on the disk of the magnetic 


clock in the administration building The tempera 


ture tn the shell houses and powder magazines is 
kept at and 90 deg The temperature readings are 
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some are perfectly harmless others are violently pois 
effects. rhe 


diible mushroom so 


onous in their purple brown or violet 


common in our fields 


spored 


consists, as our readers are aware, of an umbrella- 


carried by a cylindrical and _ vertical 


haped top 


stem. On the surface of the “cap” (as the top 
thin 


which 


lowe! 


is technically termed) there are blades or strip- 


lengths of violet color radiate all round 


like 


the point of union with the stem; on cutting through 


gills” and examining it with a 


that 


one of these blades or 


microscope it will be seen small oval bodies of a 


dark purple color spring therefrom and are attached 
two by two to thin filaments or threads. Each of these 
small oval bodies is a spore, and it is they in their 
entirety which impart the violet hue to the lower part 


of the cap If a sheet of white paper be placed be- 


neath the cap of a ripe mushroom, it will, after a 


short space of time, be tinted violet by the impalpable 


powder falling upon it. Each single one of thése mi- 


croscopic spores, provided it meet with the requisite 


favorable conditions, will thrive and produce a net- 


which a vegetable 


that in due 


work of white filaments from new 


growth will originate and for 


course 


NOVEMBER 3, 1906, 


are also often met with in woods, on heaths, and in 

Of late a curious field 
selected in France. The 
St. Denis (department of the Seine) railway tunnel is 
purpose for which it was orig- 


unfrequented wayside nooks. 


for their growth has been 


no longer used for the 


inally intended. It has been acquired for other pur- 
poses, and the ground therein has been cut up into 
ridges, divided from each other by means of fur- 


rows, upon which whole battalions of mushrooms are 
flourishing in the shade of the gloomy tunnel 
(which is amply repaying all 
the time and capital expended upon it) has its coun- 
terpart in Scotland, where a company is now growing 
this class of vegetable in a tunnel 3,000 feet long. It 
built by the North British Railway 
feet below the streets of Edin- 


now 


walls. This enterprise 


was originally 


Company, and is 60 
burgh. 

Besides being a palatable morsel, the mushroom may 
also be termed the athlete of the vegetable kingdom. 
About a year ago some asphalt paving was laid down 
in a continental town, imprisoning some spores of a 
mushroom known as the Champignon 


In the course of their germina- 


variety of the 


psailiota campestris 











desig- 


taken at regular stated intervals Flood cocks with several years in succession, will produce growths sim- tion these spores lifted the asphalt, and finally split 
t f lving pris fe drenching the ilar to those to which the spore first owed its being. it in half in their struggle to reach light and life, 
ded shells have been installed in the shell houses This is a brief and simple explanation of what scien- Doubtless the asphalt may have been softened to a 
By openir these from outside the buildings the con- tists term cryptogamic generation The filaments certain extent by the warmth engendered by the 
tents can be wetted thoroughly thus formed by the germination of the spores form growth of the spores; still, in any case, Prof. Buille- 
(To be continued.) in their entirety what is called the “mycelium,” which min, of Nancy (France), estimates that the pressure 
oo - forms the actual vegetative part of the mushroom, and exerted against the asphalt by the champignon must 
Some Facts About Mauashro« is to it what the root is to superior orders (phanero- have amounted to about 25 pounds. 
BY ARTHUR H, J, KEANE gamez) of plants. This mycelium ramifies indefinitely, —_————- —o se ae 

4 problem which has occupied the minds of agricul and combines to form smal) whitish balls or globules; An Effective Mail-Bag Catcher Wanted, 
ura! and scientific men for many centuries past is how these latter gradually grow and increase in volume till An opportunity is now presented to inventors fa- 
to enultivate mushrooms with as much ease and su they form the perfect mushroom, While pursuing its miliar with railway appliances to devise a mail-bag 
evs as potatoes, carrots, turnips, and parsnips. The course underground (and before the small white glo- catching and delivering apparatus for fast-moving 
solution of this ° trains, by which 
problem has 60 mail bags can be 
fur proved ex- caught and trans- 
treme elusive i] ferred to the car, 
but within the . and at the same 
last ten years, re . | c - time _ delivered 
searche in this ‘ 1 ’ ag! safely from the 

direction have j ea be car to a 

a 


taken a fresh turn 


Which (in all pro 
bability) will has 
ten the advent of 
‘ le means 
whereby it will 
hecome possible 
te increase and 


produc 














, = nated locality 
without mutila- 
tion. It appears 


the dropping or 
mail 
bags from a mov- 
ing train, espe- 
cially at night, is 
uncertain to oc- 


throwing of 








ti of veget cur at the right 
thle which time, and occa- 
though of delicate sionally mail bags 
flavor and nutri- are lost. Second 
tive excellence, is Assistant Post- 
at present a lux master - General 
ury for the publi Shallenbergh at 
it large. So far Washington has 
the Agaricus ordered an inves- 
ampestris is the One of the Outdoor Telephone Stations Near Making the Powder Bags in the Brooklyn Navy Yard. In the tigation into ap- 
only member ol Powder-Filling House. Foreground Are 6-Inch Bags for 6-Inch Shells. pliances of this 
the mushroom character, for the 


family which has 
lent iteelf to ex 
perimental cultivation, all other edible varieties (in- 
cluding the truffle) remaining obdurate to all scien- 


tife attempts at cultivation; undoubtedly their pro 


duction has been fomented in certain districts, but 


this is due merely to very empiric methods The 
mushroom sold in our markets has also not much 
progress to boast of, as it is still grown precisely in 
the seme way as it was over a hundred years ago 
and more; the only difference is that it is now grown 


in larger quantities, while means have aiso been dis 


overed of protecting it from certain diseases to which 
it is liable 


Ever plant In the vegetable kingdom, as a rule, 
springs from and produces seed Mushroon toad- 
ools, and other fungi are n ition, but their 
eproductl bode re t ied spor Though these 
iaiter are tri analogous t ed, still they differ from 
it iy icture 
spores for general purposes may be regarded a 


reproductive bodies without an embryo, this latter be 


minute rudimentary invariably found 


The 
minute that it 


ingg the plant 


within true seeds. spores of some fungi are so 





nconceiyabls 


would require more than 


two hundved million placed side by side to cover one 
square tneh; yet these atoms keep constant to pat 
ticular patterns, both in shape, size, and color. Each 


of these atoms is endowed with a sparklot of life 


which, wader favorable circumstances, will cause the 
minute spore to swell, dDurst and reproduce the par- 
ent plant from which it sprang. The spores of differ- 





ent species of the mushreom family vary greatly in 
eine hanpe, color and quality Some e one hundred 
tir larger than others, and they take all sorts of 
geometrical and ornamental forms: many are white, 

. biue, green, red, yellow, or black: and, while 
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forming the future mushroom 


surface), the 


bules appear on the 


mycelium is nourished at the expense 


of all other plants, which it destroys, at the same 
time sterilizing the soil, and exhausting all the potas- 
sium and phosphoric acid; however, it carries with 


it in its circular course various nutritive principles, the 
result being that a dark circle is formed on the grass, 


which shows up in marked contrast to the withered and 


yellow or poorly nourished verdure in the immediate 
vicinity. These marks have for many years past 
been the object of romance in all countries where 


children 
and 
more luxurious in growth than that surrounding them, 
children 


their minds witchcraft 


These circles of 


love to feast upon 


goblin lore, greener and 


grass, 


are supposed by and simple-minded country 


people to be “fairies’ rings” left by the marks of fairy 


feet, after long and frisky frolics and dances in the 
silvery moonlight Poetry must again give place to 
prose. We have no fairy feet to deal with, but merely 


the work of the spores of the little fungus called the 


“fairy ring champignon” (Marasmius ore- 


st of edible fungi; it is of a creamy 


“oread” o1 
ades) one of the be 
(gills, as they are 
distinct; its 


yellow color throughout; its blades 


broad and each 
solid, 
scent It 


that the stem of this 


technically termed) are 


tem is slender and and it is possessed of a 


strong aromatic here be pointed out 


may 
mushroom is quite naked, while 
that of a neighbor), 


(and frequent 


downy at the 


noxious relative 


base. In due 


circle, and 


termed the “stinger,” i 


course the little white balls appear in the 
mushroom. 
They 


among others in the Catacomds 


gradually develop into the toothsome 


Mushrooms are cultivated everywhere grow 
in many 


at Paris. The 


strange place 
most likely place wherein to find mush- 
rooms growing is a meadow or plot of grass, but they 


purpose of select- 
ing a type that is 
certain to be more effective than the present apparatus. 
appointed to make tests, 
Vickery, superintendent of Railway 
Mail John Holliday, chief clerk of the Post 
Office Department, and B. L. Andrus, superintendent 
of equipment, all of Washington, D. C.; Charles Rager, 
Railway Mail Service, Cincinnati, Ohio; Norman Per- 
kins, St. Paul, Minn.; H. M. Robbins, Atlanta, 
and H. M. Wade, New York. 

Inventors may communicate with any of them The 
Second Postmaster-General states that more 
than one hundred inventions in the shape of arms to 
remove mail bags from fast-moving trains have been 
the Post Office Department within the 
Some of them seem worthy of inves- 


. 


A commission has been 
composed of C. W. 


Service; 


Ga., 


Assistant 


presented to 
past 
tigation. 

The commission will inspect inventions all over the 
country, and will report and make recommendations to 


four years. 


him. It is believed some of the inventions may prove 
to be efficient in the handling of the bags. 
Inventors should thoroughly test their inventions 
before submission to the commission. 
—-> +e. > 


According to reports made at the office of the Amer- 
ican Motor Car Manufacturers’ Association, there were 
91 cars imported during the month of July, at a total 
valuation of $345,774. This is a decrease from July, 
1905, when 101 cars were imported. There were 701 
cars imported during the first seven months of the 
On the other hand, exports for July were dou- 
ble those for 1905, showing that the American motor- 
car industry is reaching out for the world’s trade. 
There were 266 cars exported, of a total valuation of 
$485,672. During the first seven months of the year, 
the exports amounted to $2,829,289. 


year. 
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CONCRETE BLOCKS MADE BY POWER. 

A power concrete-block machine has recently been 
invented by Western architect, Mr. Wallace L. Dow, 
and introduced by the Perfection Biock Machine Com- 
pany, of Minneapolis, Minn., which does what has 
never before been accomplished in the manufacture of 
concrete blocks 
pressure, it was impossible to drive out the compressed 


Heretofore in making blocks under 


lce22e200— 
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SECTIONAL VIEW OF THE PRESS. 


air, with the result that the blocks were defective. 
This objection is entirely and simply overcome by Mr. 
Dow in his machine, so that compressed blocks can 
now be made as dense within as they are without, free 
from all voids. The machine in question measures the 
material accurately, forces it down into a mold under 
such heavy pressure that all voids are completely fill- 
ed, and produces blocks which are absolutely uniform 
in density, strength, and durability. Still more re- 
markable, it produces from sixty to one hundred blocks 
an hour with five to eight unskilled laborers at one- 
half the cost of the usual method. Each block is 
subjected to a pressure of over one hundred tons. 
Hence this power machine requires about ten per cent 
more materia! than is ordinarily needed, therefore pro- 
ducing a more compact block. 

Of the saving in time effected by such a machine, 
it may be said that 6,000 blocks can be made in ten 
days. At least sixty days would be required to make 
the same number by hand on a single machine. In the 
same time, the power machine would save about $200 
in labor. Moreover, the cost of making the largest 
block is no greater than the cost of making the 
smallest. 

A test conducted at the University of Minnesota by 
Prof. William H. Kavanagh showed that a plain block 
made on Mr. Dow’s machine cracked at 163,660 pounds 
and was crushed at 167,200 pounds pressure. Two 
bevel-face blocks were also tested but gave no signs 
of cracking or failure, although the testing machine 
registered its maximum pressure of 200,000 pounds. A 
rock-face block was cracked and crushed at $7,760 
pounds, This last block was imperfect, and would 
have withstood probably an even more formidable test 
had it not been broken in shipment to the laboratory. 

Broadly considered, the press comprises a bed and 
& reciprocating head, supported and guided by strain- 
rods. Toggles A and B threaded on a power shaft 
Serve to raise and lower the head. The striking fea- 





Scientific American 


tures of the press, however, are to be found in the ar- 
rangement of the mold. 

The mold is provided with laterally-swinging sides 
and downwardly-swinging ends F,, the sides and ends be- 
ing so grooved and tongued that when they are thrown 
inwardly and closed, ready to form a block, they are 
firmly locked together so as to withstand the enormous 
pressures to which they are subjected when the head 
descends. The mold bottom G@ is formed by a plank 
which rests on the mold bed. It extends out over the 
sides and ends of the mold, which are carried by their 
hinges high enough to close in above and not around 
the wooden mold bottom. The mold bottom is de- 
signed to serve as a platen for lifting out and carry- 
ing the molded block while it is being dried, and a 
sufficient number of planks are provided to keep the 
machine in service. The mold ends F carry the core 
pieces which form half-cavities, and which can be re- 
moved to make solid end blocks in the ends of the 
blocks. The central entire cavity is produced by a 
core C, upwardly removable from the mold, which core 
is provided with tenons D passing through apertures 
in the mold bottom and serving to hold the core rig- 
idly in its proper position during the formation of a 
block. A thrust-bar Z operated by a foot lever H' 
loosens the core from the block after compression. 

Compression is effected by a follower operated by the 
toggles and screw mechanism previously mentioned. 
After the attendant of the machine has thrust up the 
core of the machine by the pedal-lever, the core is 
automatically latched to the follower, and withdrawn 
upwardly from the block with the rising follower. The 
attendant then swings the ends and sides of the mold 
away from the block, and two laborers carry it away 
on the plank which constitutes the mold bottom. By 
the time they have returned, the machine attendant 
has placed a new plank in position, unhooked the core 
from the follower, placed it in position, and closed the 
sides and ends of the mold, ready for a new charge of 
sand and cement. Power is cut off automatically at the 
up-and-down movement, so that the blocks are all of 
uniform thickness. The height of the block can be 
adjusted by raising or lowering the top beam of the 
press. 

The charge is carefully measured, in order to pro- 
duce blocks of uniform density. A measuring or fill- 
ing box K is provided, which is carried by a swinging 
arm J mounted on one of the posts of the machine. This 
filling box is provided with a sliding bottom, and is de- 
signed to be located near the sand and cement mixer, 
so that it ean be conveniently filled. The box is ad- 
justable in height to obtain the right amount of ma- 
terial for different-sized blocks. In charging the mold, 
the filled box is swung into proper position and the 
bottom pulled out, the sand and cement falling into 
the mold around the central core. In order to in- 
crease the efficiency of the press, it may be operated 
in connection with a mixing machine by which the 
sand, cement, and water are mingled in the proper pro- 
portions. The mixing machine and the press are 
driven by the same 8-horse-power engine. 

To the various kinds of blocks that can be made 
on this machine there is practically no limit. Corner 
blocks are made for each width in plain, pointed, pan- 
eled, tooled, and rock faces. Fractional blocks are 
made by mounting knives on the mold sides. These 
knives cut to a depth of 1% inches, leaving a solid 
web, so that the blocks can be kept in one piece for 
curing. When the block (or rather the fractional 
block) is ready to be laid in the wall, a slight blow 
will break the web. Knives fastened to the end cores 
cut the blocks lengthwise in the same manner, and 
produce fractional blocks which can be used as facing 
blocks on the end of a first tier or as fillers between 
joists and between spaces for making walls over twelve 
inches in thickness. The blocks made are _ rab- 
beted on the inside corners to 
leave a %-inch space, which is 
to be filled with mortar so as to 
form an absolutely tight end 
joint, a feat which cannot be 
performed with the usual type 
of blocks. The machine is pro- 
vided with adjustable bay-win- 
dow molds with angles varying 
from 30 to 60 degrees; the bay- 
window blocks can be made in 
all faces on either inside or out- 
side angles. 

RAILWAY SIGNALING DEVICE. 

The frequency of railroad acci- 
dents occurring in the very face 
of warning lights or flags em- 
phasizes the inadequacy of mere 
visual signals for so important 
an office as the safeguarding of 
human life. Many inventors 
realizing this deficiency of the 
ordinary signaling system, have 
devised various auxiliary sig- 
nals designed to assist in attract- 
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ing the engineer's attention. One of the simplest of 
these is illustrated in the accompanying engraving, 
and it consists in means for automatically sounding 
a gong in the car or the engine cab, which will warn 
the motorman or engineer of danger in case he has 
disregarded the primary signal. Our ilustrations 
show the system as applied to an electric car line 
though it will be evident that it could be used equally 
as well on a steam railway line. The usual sema- 

















RAILWAY SIGNAL DEVICE, 


phores are employed for the primary signals, but con- 
trary to the common practice the semaphore arm ex- 
tends over the track in such position as te trip a lever 
carried by the car. As illustrated in the smal! detail 
view, when the semaphore arm A strikes the lever B 
it acts to sound the gong C within the car, thus notify 
ing the motorman that he has bassed a danger signal. 
This gong signal, it will be understood, is not meant 
to take the place of the primary signal, but serves 
merely as a precautionary device to prevent total dis 
regard of the signals. In many respects an aural sig 
nal is better than a visual one, because it attracts 
attention even when the motorman’s or engineer's 
attention is momentarily distracted, while tending toe 
the mechanism. One of the principal advantages of 
this system is its extreme simplicity, and the fact 
that it may be readily installed by reversing the posi 
tion of the regular semaphore arms. A patent on this 
signal has recently been procured by Mr. Michael 
McGowan, of Togus, Me. 

—-_ <--> 

AN IMPROVED SAW-SET. 

Pictured in the accompanying engraving is an im- 
proved saw-set invented by Mr. Harry W. West, of & 
Penwell Street, Victoria, B. C., Canada, This device 
is so arranged as to give any desired set to the teeth 
and it also comprises a vise in which the blades may 
be securely held while the teeth are being sharpened. 
The saw-set consists primarily of a frame, which may 
be secured to a work bench. A heavy cross bar at the 
upper end of the frame serves as an anvil, againat 
which the teeth may be set. For this purpose the face 
of the bar is beveled, as best shown in the section view, 
Fig. 3. Above the anvil are a pair of jaws adapted te 
clamp the saw blade. The inner jaw is piveted at 
opposite ends in the frame, and may be adjusted to 
any desired angle from the vertical by means cf a 
set-screw. The other jaw is also adjustable, being 
pivoted in the side members of the frame and simiiar- 
ly can be set at any desired angle b) f ’ 











Fe, AaB, 





AN IMPROVED SAW-SET. 





co omer 


pe haat 


- 
4 


pantreeebrn 


Beet hata 


are 


ire 


gre, a Seer rade tt gia RVR O : 


f 


ae e 


edch-stenehaiianataenest 


man 


ST REO LD EE IE SOE St 


cpg igs S65 





/ 





328 


justment screw. Fig. | shows by dotted lines the po- 
sition of the saw-blade when the teeth are to be sharp- 
ened, It will be noted that these teeth project slightly 
above the clamping jaws in convenient position to be 
flled In position of the blade 


when the teeth are to be set it will be noted that the 


Fig. 2 we show the 


blade is clamped with the teeth resting against the 
face of the anvil. A rod extends across the frame be- 
iow the anvil, and mounted on this is a punch which 
may be swung up against the saw teeth. In operation 
the punch is struck with a hammer so as to force the 
alternate teeth of the saw against the anvil, this being 
permitted owing to the fact that the punch has free 
lateral movement along the rod on which it is mount- 
ed After the alternate teeth 


have all been set, the 


replaced in the vise with its 
Thereupon the inter- 


punch, By 


blade is removed and 
opposite face against the anvil 
teeth are set by means of the 
the set-screws the jaws may be adjusted to 


respect to the anvil face, in 


mediate 
means of 
any desired angle with 
order to give the saw-teeth the desired set. 
a + 
STREET CLEANER’S TRUCK. 

A very useful improvement in street cleaners’ trucks 
has recently been invented by Messrs. John Rehm and 
Theodor von Gerichten, of 570 East 149th Street, New 
York city, N. Y¥. The principal advantage of the ap- 
paratus is that it 
raising and dumping the refuse of the street into the 
receptacle can 


? 


provides means for conveniently 


can or receptacle Furthermore, the 
be readily removed or replaced on the truck, when de- 
sired. The apparatus comprises a frame supported on 
trailer wheel. At the upper 

pair of 


indicated at A in the en- 


two iarge wheels and a 
frame are a oppositely-disposed 


which is 


end of the 
brackets, one of 
sockets 
Pivoted 
whose lower 


graving These brackets are formed with 
adapted to receive the trunnions of the can 
at C on these brackets is a yoke lever, 
arms support a dumping pan. The upper arms of this 
lever form an acute angle with the lower arms, and 
serve as a handle for the truck. The engraving shows 
the can resting on the ground in position to receive the 
street sweepings. The street cleaner can dispense with 
the usual scoop, and sweep the refuse directly into the 
pan. This done, the handle is swung over the can to 
The pan will 


into the 


the position indicated by dotted lines 
raised and its contents dumped 
Indicated at B is one of a pair of grap- 
ples frame, and 
which are adapted to engage and hold the handle so 
that they can be used for moving the truck to any de- 


thereby be 
receptacle 
sides on the 


mounted at opposite 


sired position. The grapples are hinged to the frame 
so that they can be moved out of the way of the handle 
when Below the B are a. pair of 
hooks PD, which are adapted to hold the handle in a 
When engaged by these hooks 


desired grapples 
more depressed position. 
the handle may be lifted up, carrying the frame with 
it, swinging the brackets A over the axle of the wheel 
and down the other side, and thus depositing the can 
on the ground. The can may be readily replaced on 
the truck by reversing this operation. 
—- — + 0 oe 
A NOVEL CIGAR LIGHTER. 

The common alcohol-burning cigar lighter in which 
detachable torches are provided is a very convenient 
device, particularly in a busy store. However, it has 
the disadvantage that a flame for igniting the torches 
must be kept constantly burning, thus occasioning a 
waste of fuel when the device is not in use. Electrical 
cigar lighters on the other hand use no current except 
when it is automatically turned on to light a cigar. 
But they usually 
rather cumbrous to handle, as the entire device must 
be lifted to the cigar, and furthermore the wire con- 
nections limit the area over which they can be moved. 
We illustrate herewith an cigar lighter, 
aims to combine the advantages of both the 
The device comprises a 
which the 


possess the disadvantage of being 


improved 
which 
torch and the electric lighter 
with a pair of 
placed At the top is a 
tooth picks or the like. Within the device is a well 
for oil or other inflammable fluid, and connected with 
this well are a pair of wicks, which conduct the fluid 
The 
at their lower ends with absorbent 
to soak up a portion of the oil furnished by the wicks. 
In place of an oll fiame for igniting the torches an 


stand branching arms in 


torcbes are receptacle for 


to the torch receptacles torches are provided 


material adapted 


electrical sparking device is used, consisting of a small 
apark coil within the stand and a battery for actuat- 
ing the same, the terminals of this coil being connect 
ed to a series of sparking fingers which project through 
the wall of the stand into a slideway. In use a torch 
is taken from its receptacle and drawn down the slide- 
way, whereupon a series of sparks will result, due to 
the contacting of the fingers, and the inflammable 
material in the torches will be ignited. The cigar may 
lighted, and the returned to the re- 
ceptacle. It will be noted that there is no waste of 
current, as there is no flow except when the torck is 
At the same time the cigar 
lighter possesses all the advantages of the usual alco- 
hol-burning type. A patent on this device has been 


then be torch 


drawn down the slideway. 
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granted to Mr. George S. Andrews, of 147 North Main 
Street, Butler, Pa. 
er OO —S—<i‘“‘S™S 
Profitable Mechanical Invention.—I, 
BY THALEON BLAKE, C.E. 

Travelers assure us that even in those remote parts 
of the world where the name America is but a report, 
where a classification of national 
characteristics is based on no more secure foundation 
pos- 


and consequently 


than mere hearsay, each of us is reputed to 


sess fabulous wealth and marvelous mechanical skill. 





STREET CLEANER’S TRUCK. 


The false note of exaggeration in this prevalent as- 
sumption is manifest; yet there is a pronounced sound 
of truth in it. 
Each of us is at rich in that inheritance be- 
queathed by our mechanicians. Besides, the Ameri- 
can inventors have made wealth possible to untold 
thousands of their countrymen, by creating labor- and 


least 


time-saving machines. Liberal patent laws have stim- 
ulated Yankee ingenuity; many have become inven- 
tors solely for the remuneration of wealth or fame, 
and have surpassed expectation. 

And the field of invention is not yet 
Prizes still await the patient and, above all, the ob- 
serving men. Yet there has been a great change in 
the personnel of inventors within the last quarter of 
a century. 

This change has largely been brought about by the 
mechanical engineers, who follow inventing as a pro- 
fession. For men go about their life’s work 
with well-defined plans and aims. Like careful ex- 
plorers, they select some particular region to explore, 
and then systematically. If 


worked out. 


these 


proceed to explore it 





A NOVEL CIGAR LIGHTER. 


some of them fail of the highest achievement, it is 
not because of insufficient preparation and of indefi- 
They know what they want before they 
set forth upon their expeditions. They do not end 
their march in the neighborhood of some North Pole 
of mechanics, arriving there accidentally, after a 
meandering march to and fro in some Torrid Zone, 
aimlessly seeking countries to explore. They have 
their North Pole in their mind’s eye, and strike di- 
rectly for it. 
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The result is that inventions are no longer go ex- 
clusively accidental, nor the result of inconstant 
thinking, and of chance experiment. Much of the 
haphazard progress of mechanics has been eliminated; 
much of the romance dispelled. 

Still, any man may conceive an idea, and a valua- 
ble one. The professionals have no corner in ideas, 
That is impossible. 

It is this element of chance which makes the ip. 
venting game so alluring to the novice. The fascing. 
tion of possibly drawing a prize, of stumbling upon 
a fortune, conquers him. Should at any time an ip. 
creasing proportion of unprofessional inventors be 
doomed to little or no returns from their experiments, 
it is to be ascribed to their having attempted to in- 
vent devices already perfected, or even long since anti- 
quated. The fault will be theirs because of an up- 
wise selection of a subject for their meditation and 
practical improvements. It is of these important 
truths, and for the benefit of bright young men who 
evince a love of mechanics, that this is written. 

Before considering the prospects of being a succegs- 
ful temporary inventor, let us examine the aspects of 
inventing, and especially the manufac- 
of view, as well as his relation to the 
In many of the large factories 
in which such machines as gas engines, typewriters, 
arms, bicycles, automobiles, standard farm implements 
and farm machinery, or electrical supplies are made, 
mechanical engineers work ceaselessly for improve- 
ment of their products. 

“If I could get the public to buy new machinery as 
fast as I can get experts to design it and get it out, I 


professional 
turer’s point 
professional inventor. 


should be very rich in a very short time,” said a 
thriving manufacturer recently. That is true; for in 


quite a number of large industries, the expert me 
chanical engineers are far ahead of the actual demands 
of the trade. No sooner does the public fairly take 
up with a machine, than along comes a manufacturer 
with a superior one which his experts may have had 
perfected months before, and which he may have kept 
back, waiting for a fit time to introduce it. 

Sometimes manufacturers have betier models of ma- 
chines than the ones they offer for sale; they may 
not be in any hurry to push out these improved ma- 
perhaps, may have a great deal of 
money recently invested in the plants in which the 
older models are made. They may not desire a too 
hasty change to the better models, as it would necessi- 
tate a discarding of old methods of manufacture, send- 
ing of expensive tools to the scrap-pile, or dismantling 
of entire plants. 

“But does it not pay to be progressive?” is a ques- 
tion apt to arise in the minds of students and experi- 
menters. 

To which query it may be said that all manufactur- 
ers of standard types of machinery are very conser- 
vative. However, new types will be placed on the 
markets of the world. Thus it occurs that frequently 
rmaachines are abandoned before being worn out, be 
cause they are rendered obsolete by the incessant im- 
provements of the professional inventors, who are 
thorough masters in their lines of endeavor and of 
the conditions and wants of their several markets. 

The professional inventors as a body bear an inti- 
mate relation to the great industries, some of which 
would not have been created but for the brilliant work 
of these gentlemen. There is a growing respect and 
union between the manufacturers and the professional 
inventors, which results in profit to both sides, ak 
though it goes without saying that the former still 
gather the lion’s share in the matter of dollars and 
cents. 

Why is this so, that manufacturers entertain an un 
wonted respect for this new class of inventors? Be 
cause of the training of this class in mechanics, or in 
mathematics, or in chemistry, or in advanced shop 
practice and shop economics. Because, also, of their 
practical aims and successful solution of practical prob- 
lems intrusted to them for scientific investigation OF 
improvement. 

A professional inventor to be successful in many in- 
ventions must have, first, an accurate knowledge of 
what machines are being built similar in design, 
for a similar purpese, to his; and second, above all 
things, a prescient ingenuity, inasmuch as he must 
have a correct intuitive perception of how the trade, 
or the public, needs, and is likely to welcome, his 
contemplated inventions. Indeed such a man is in the 
possession of a high order of ability. 

It has often been remarked that it is not nearly 8? 
difficult to invent, as to find out what to invent. It 18, 
indeed, a veritable stroke of genius to catch a glimpse 
of an idea which is at once absolutely new and Very 
valuable. But the highly-trained mechanical engineer 
goes one step farther. He realizes that it is more im- 
portant to know what not to invent than what to in- 
vent, as many machines that are inventable are not 
also profitable. This is what the professional inven 
tor, from his occupation and association, is especially 
competent to know. 

Thus it will be seen that the amateur inventor has 
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formidable competitors. Besides the professfon- 
ire the specialized workmen in tke various 
industries. For instance, in a large automobile fac- 
it is safe to assume that a respectable number 
of competent workmen are constantly evolving im- 
provements. These men have a peculiar advantage, 
peing on the spot where the latest types are made, 
and having most excellent opportunities of getting ac- 
quainted with the models of their company’s rivals, as 
as with the minutest details of the models which 


two 
als, there : 


tory 


well 
they make. 

What chance, other than a gambler’s chance, have 
unskilled inventors to compete with these two bodies 
of competitors? Very little chance, indeed, in a few 
lines of manufacture; but elsewhere, all the wide 
world in which to roam or to explore. But more of 
this later. 

The first and chief handicap which offers an ob- 
stacle to the untrained inventor’s success, lies not so 
much in his lack of brains or opportunity, as in his 
application of brains to abstract or even visionary 
projects. For example, if the brains which have been 
wasted on perpetual motion and on other delusions of 
like ilk, had been given to homely and every-day 
necessities, the mechanical achievements of the race 
would probably be noticeably in excess of what they 
are. And strange as it may sound in the ears of 
many people of education, the perpetual motion chim- 
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era is very much alive this very day. Men who are 
afflicted with that disorder of the judgment, usually 
maintain a rare secrecy about their experiments. This 
reticence is due partly to shame; for although they 
firmly believe the possibility of a machine being con- 
structed which, once started, shall run until worn 
out, they very sensibly perceive the hostility of the 
public to that form of experiment; but this silence 
is also, and very likely, more instigated by the thought 
of the abnormal wealth which they conceive will in- 
evitably be the reward of the inventor of a perpetual 
motion engine. 

Nor are these men universally the cranks which a 
superficial reader may be induced to call them, as 
they are commonly very useful citizens, and in other 
respects practical and hard-headed to a degree. Yet 
by this delusion are they held in an iron obsession. 
Education is the foe which will drive delusion to 
cover, and here education may be hopefully sought, 
as much of mechanics may be self-taught. Many of 
these sorry day-dreamers, who are poor to-day, would 
have an excellent chance of being independent to- 
morrow, if they would but become awake to the real. 

A patent attorney of large practice recently wrote, 
in a letter to a friend, that the bicycle, the rifle, the 
sewing machine, have been about abandoned by the 
amateur, who is at present more favorably impressed 
with the wealth-creating possibilities of the automo- 
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bile and aeroplane. This is a humorous way. of stat- 
ing that amateurs would rather follow than icad, 
rather try to invent things about which they know 
little, than to try their talents where they really 
might succeed. 

Mere industry backed by crude knowledge accom- 
plishes barren results in mechanics, whereas original 
research in lines well understood is prolific of inven 
tions of merit. 

Another hindrance to achievement which impedes 
the man who does not engage in invention as a regu- 
lar and gainful occupation—who, for instance, be- 
comes a mechanic only for the purpose of developing 
an invention or two—is that he is frequently led astray 
from the inventing ef simple articles to try for the 
solution of the most difficult and ccmplicated mech- 
anisms, which require, for proper solving. like In- 
tricate mathematical problems, a thorough training, 
much experience, and considerable time. Such a man 
soon feels discouraged as the tasks prove to he un- 
conquerable without skill, money, and extensive shop 
facilities. To essay certain kinds of invention, a man 
must be peculiarly talented, or very rich, or probably 
both talented and rich; for machines, other than 
simple, often necessitate a model-making plant quite 
as extensive as an ordinary, fair-sized machine and 
foundry shop. 

(To be continued.) 

















RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 

GARMENT-FITTING DEVICE.—Roxanna A, 
HAmpPprTon, New York, N. Y. The device is more 
especially designed for enabling a dressmaker 
or other person to accurately and quickly de- 
termine the length of a skirt from the waist- 
band down to the bottom edge and the distance 
the latter is from the floor, with a view to 
insure a proper hang of the skirt and to have 
the bottom edge thereof all around an even 
distance from the floor. 

SIZE-REDUCING DEVICE FOR HATS.— 
R. H. Curtis, Long Branch, and H. D. Curtis, 
Red Bank, N. J. One purpose of the invention 
is to provide a device whereby the size of the 
hat, cap, or other article of headwear may be 
reduced at will from the normal size to any 
fraction of a size provided for by the con- 
struction of the device—a half-size for exam- 
ple. The interior of the hat at the brim may 
be reduced in size all around or only at the 
front, back, and sides, or at any desirable sin- 
gle or multiple points. The device is applicable 
to the crown of any hat. 

CLASP.—Dora O. McHvuen, Lorain, Ohio. 
The invention relates to clasps, and particu- 
larly those applicable to the securing of shoe- 
ties Its principal objects are to provide a 
neat, convenient, and secure clasp for such 


purposes it is symmetrical and inconspicuous 
and, if desired, may be made of more or less 
ornamental appearance and of precious metals. 


Electrical Devices, 
ELECTRIC SIGNAL FOR WEIGHING- 
SCALES.—S. J. Derpes, New Orleans, La. 


The invention refers more especially to electric | 


alarm-signals for association with some part 
of a weighing scale or machine to be operated 
by the scale-beam for indicating to a sales- 
man or attendant of a store or cther estab- 
lishment that goods being weighed on the scale 
are approaching the weight at which a balance 
will be established therebetween and the poise 
or the poises on the scale beam, 


Of Interest to Farmers, 

SEEDER AND PLANTER.—G. G. GrILpert- 
SON, St. Ansgar, lowa. The device is mounted 
upon wheels and is provided with handles pro- 
Jecting to the rear by which the machine is 
Pushed along in front of the operator, its 
special purpose being to plant such small seeds 
4s onion-seed, peas, and the like. It may in 
many of the features be applied to team- 
drawn seeders and be adapted for planting any 
kind of seed. 

THRESHING-MACHINE.—D. Sriiu, Milton, 
Ore. Mr. Still's invention relates to threshing- 
machines ; and the object is to provide an im- 
proved apparatus of this class which shall be 
efficient in separating the heads of grain from 
the straw and chaff. The invention concerns 
itself especially with the shoe and the manner 
of handling the threshed grain and subjecting 
the same to air-currents, 

Of General Interest, 

TICKET-BOX FOR THEATERS.—P. H. 
Breumer, Rutland, Vt. One purpose here is 
to provide an arrangement of a box especially 
adapted for use in theaters and other amuse- 
ment places, which box can be located in an 
opening in the wall adjacent to the ticket- 
window and which is constructed to contain 
all tickets to be offered for sale on a given 
date placed under designations of the various 
parts of the house to which the tickets afford 
access, the arrangement being visible to the 
Purchaser but protected from him. 

DRUM.—A. p. 


Converse, Winchendon, 
Mass, 


The purpose of the improvement is to 
et the drum entirely of sheet metal, so 
hat the heads can be securely attached to the 


—_— 





shell without any intermediate props®*or sup- 
ports being employed, the sole supports for the 
heads being at the edges of the chimes of the 
shell and from uniform contact the inner 
face of the shell. It relates particularly to 
metal toy drums, 

LOADING APPARATUS.—J. J. Rosrnson, 
Bloomsburg, Pa. The invention relates to the 
| loading and unloading of trucks used for trans- 
porting goods. It is especially applicable in 
*shops and mills for the purpose of facilitating 
the moving of loads of material in bulk. The 
object is to produce a construction of truck 
and platform for the load which will facilitate 
| the moving of the load from the truck to the 
platform, or vice versa, and to transfer with- 
out breaking the bulk. 

ATTACHMENT FOR HAND-OPERATED 
BRUSHES.—J. Grar, Paterson, N. J. This 
| invention relates more particularly to an attach- 
|}ment for hand-operated brushes of the kind 
| used for spreading paint and varnish, the 
attachment being flexibly connected with the 
brush in such manner that the operator while 
using the brush may move the shield rela- 
tively to the same within certain limits. 


ORE-SEPARATOR.—P. A. Harpwick, Colo- 
rado City, Col. In this patentee’s invention 
j the improvement relates to apparatus for 
separating and securing the values of the ore, 
and the inventor has for his principal purpose 
the provision of an effective apparatus of 
| this character. In use the lightness of the 
apparatus greatly facilitates its conveyance to 
the deposit to be operated upon. 

FASTENER FOR EYEGLASSES.—D. W. 
Ko.Lie, Portland, Ore. In the present patent 
the improvement has reference to fasteners for 
| eyeglasses or spectacles, and it is intended to 
| be especially useful in connection with the 
| construction of eyeglasses for making a simple 
| connection between the lens, the bow or spring, 


j}and the nose-guard. 
| 





Heating and Lighting. 
ACETYLENE-GAS GENERATOR.—T. 8. 
| Hour, Federalsburg, Md. The invention re- 
lates to a generator of that class in which a 
| quantity of caicium carbid is discharged into 
|a mass of water, generating the gas, which Is 
subsequently conducted to the gas-holder, the 
| gas-holder being connected with devices by 
which the carbid supply is automatically regu- 
lated according to the amount of water in the 
holder. 








Household Utilities, 

DEVICE FOR ROASTING MBATS AND 
THE LIKE.—D. G. Wacker, Lindsay, Neb. 
| The improvement relates to culinary vessels, 
and has reference more especially to devices 
for roasting meats and the like, being sub- 
stantially of the type of device for similar pur 
poses described in Mr. Walker's former patent. 
It is effective and reliable, simple in construc- 
tion and practically  self-controlling. The 
structure may be readily taken apart for 
cleaning or repair or other purpose and again 
put together. 

IRONING-BOARD.—A. N. Marspen, Tren- 
ton, Mo. The improvement is particularly 
adapted for use in laundries, and the object 
| is to rotatably mount on a center support or 
| standard a plurality of boards of different sizes 
| for convenience in ironing various articles, the 
| boards being so mounted that the ones not In 
use may be swung downward out of the way. 





Machines and Mechanical Devices. 

WINDMILL.—F. M. Espinosa, New York, 
N. Y. ‘The object of the Inventor is to pro- 
duce a mechanism of this kind which, having 
folding arms, may be extended at will and, 
further, to provide improved means for con- 
trolling the position of the vanes and gov- 
erning the power developed by the mill, 
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MACHINE FOR FORMING PLASTIC MA 
TPRIAL INTO LUMPS.—C. Bristow, Chrtst- 
church, Canterbury, New Zealand. The ma- 
chine forms butter and other plastic materials 
into lumps ready for table use, the machine 
being more especially designed for use in res- 
taurants, hotels, and like establishments and 
arranged to permit an operator to quickly and 
conveniently form lumps of any desired shape 
in a very convenient and sanitary manner 
without much exertion. 


HACKSAW-FRAME.—A. ApAmkigewirTz, Chi- 
eago, Ill. The improvement is in hacksaw 
frames and handles, and has for its alm to 
produce a saw for use by machinists and oth 
ers in which the blade can be readily and 
quickly removed for sharpening and one in 
which the blade when not in use can be re- 
lieved of all the strain. 


POWER-TRANSMITTING MECHANISM. 
W. H. Saunpees, Philadelphia, Pa. The prin 
cipal objects of the invention are to provide 
a belt-driven anti-friction variable-speed coun- 
ter-shaft drive which will have many advan- 
tages over those heretofore invented. The de- 
vice may be constructed without great cost, to 
greatly reduce friction and to provide means 
for tightening the belt without stopping the 
machinery. 


Nots.—Coples of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You wi? 
find inquiries for certain classes of articles numbered 
in consecutive order, If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information, In 
every case it is mecessary to give the 
number of the inquiry. 

MUNN & ©0O, 











Marine tron Works. Chicago. Catalogue free. 


Inquiry No. $6 4.—Wanted, the name of the 
manufacturer or dealer in b yan li for 
cleaning cloth fabrics by what is known as the "French 
Dry Process.” 





“U, 8." Metal Polish. Indi lis. 8 les free. 
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Inquiry Ne. 8435.—Wanted, machinery and ma 
terials for making market and grape baskets. 


See our Ad. on back page. Star Expansion Bolt Co 


In wiry Ne. 8436.—Wanted, manufacturers of 
novelties for mail order trade. 


Handle & Spoke Mchy Ober Mfg. Co. 10 Bel! &t., 
Chagrin Falis, 0. 


inquiry No. 8437.—Wanted, to communicate with 
a 
of, 





y making a composition such as buttons are made 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box 13, Montpelier, Vt. 

Jaguiey No. 8438.—Wanted, an of] well boring 
y 


1 sell patents. To buy. or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 


Inquiry No. 8$439.—Wanted, a small smelter for 
ores and fuel oil. 


The celebrated ** Hornsby-Akroyd” safety ol! engine. 
Koerting gas engine and producer. Ice machines. Built 
by De La Vergne Mch. Co.. Ft. BE. 138th St. N. ¥.C. 


Inquiry No. 8440,— Wanted, tented articles 
suitable or the A. -h business. ™ 


Manufacturers of patent articles, dies, metal 
ping, screw bi work, hardware specialties, 
machine work and special size washers. Quadriga 
Manufacturing Company, 18 South Cana! St., Chicago. 
Inaviry No. $441.—Wanted. parties to make metal 
specialties. 





Headquarters for new and slightly used machinery. 
Liberty Machinery Mart, 138 Liberty Street, New York. 
Inquiry No. 8442.—Wanted. names of dealers in 
grains and seeds, such as Kaffir corn, hemp seed, sun- 
flower seed, barley, Canada peas, millet seed, rape seed, 
} 4 seed, sorgum seed, cotton seed, oroom corn and 
Jncntry No. $443.—Wanted, manufacturers of 
meat m | and meat scraps for poultry. 
ooh BSE? Ne. 8444.—Wanted, makers of mechani- 
nds and musical machines. 
Inquiry No. 8445,.—Wanted, makers of pulp board, 
such as used for ait bottle caps. 


Inquiry Ne. .—Wanted, a furnace for burn- 
ing the solder OX pty aay old tin cans. 

Inquiry No. 47.—Wanted, to communicate with 
Parties placin ee 


household articles or novelties on the 
market, suitable for canvass by children. - 
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and Queries. 


HINTS TO CORRNSPONDENTS. 

Names and Address must accompany ali letters or 
no attention will be paid thereto. This ts for 
our information and not for publication. 

References to former articles ot answers should give 
date of paper and page or number of qrvestion 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little rovearch, and, 
though we endeavor to reply to all elther by 
letter or in this department, cach must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be fernished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific A i Supp! referred to may be 
had at the office. Price 10 cents each 

nate reieeees to promptly supplied on receipt of 
price. 
erals sent for examination should he distinctiy 
marked or labeled. 














(10188) D. EB. W. says: Will you 
please tell me if it Is a fact that there Is a 
total eclipse of the sun every 18 years and 
10 days? A. Eclipses, solar and lunar allke, 
occur In a period of 18 years and 111-8 days, 
very nearly, It will be 101-3 days if there 
happen to have been five leap years in the 
period. No one knows when this fact was 
discovered, but it is certain that the Chaldeans 
knew it and predicted eclipses by {is al4. About 
70 eclipses occur in this period, varying some 
what because new eclipses come In at the 
eastern limit and old ones diseppear at the 
western limit. The name of this period ts the 
Saros. Of the 70 eclipses in a Saros, there 
are usually 20 lunar and 41 solar eclipses; 
and of the 41 solar eclipses, 10 are usually 
total. 


(10189) #. B, asks: Why do not the 
equal days and nights occur when the sun 
crosses the celestial equator? For exampl, 
in one almanac calculated for latitude 40 deg 
N., on March 21 last the sun entered Aries and 
spring began, but the nearest equal day ce 
curred on March 18, three days before, while 
in September the nearest equal day occurs on 
September 27, four days after. A. Mqual days 
and nights do occur every time the sen crosses 
the equator. The day is just twelve heurs and 
the night twelve bours long Rut because of 
the equation of time the clock time of eunrise 
and sunset varics from six The true sun is 
east of the mean or clock sun by about seven 
minutes In March and a little more than seven 
minutes to the west in September. See any 
good textbook of astronomy for a full ex- 
planation of this. Todd's, price $1.75, or 
Young's “General Astronomy,” price 85, are 
recommended and can be supplied by usa. 2. 
What causes the synodic revolution of the 
nodes of the moon, and why does the line of 
apsides change’ A. The synodic revolutions ef 
the moon's line of apsides and the regression 
of the nodes of the moon's orbit are cansed 
by the disturbing action of the sun upon the 
moon, The discussion of these effects consti 
tutes the problem of the three bedles. A good 
elementary presentation of the problem may be 
found in Young's “General Astronomy.” 


(10190) P. Y. asks: Suppose record- 
ing maximum and minimum pressure gage ts 
lowered below the disturbing Influence of the 
waves, In the open sea, during a calm, what 
effect will the ebb and flow of the waves have 
on the gages during a storm, we will eay at 
the time when the difference is 10 feet from 
the normal, or 20 feet from the crest to 
trough? A. A pressure gage under water wili 
show the change of pressure due to change of 
depth of water. It can make no difference 
whether the depth changes because of 9 wave 
or because of a change of depth of the gage. 
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Coil spring trap, J. Dawkitis............+.. 833,827 
Collar heres, We Di BOG. i cisdvedeccves 834,115 
Contes, BH. MEMES ovis wvcotivccvcvectecsseesd ten ied 
Concrete block machine, W. 





- 12,542 
++» 833,804 


J. Preston 





Williamson........ 834,006 


CIAMP. .s2200- 833,870 


Confection forming and wrapping machine, 


oh We Ge sedeasede sess 
Confection forming machine, 
Conveyer, F. L. Clark 


Conveyer, elevated, J. W. Cooper.......... 
Blanchard, 
834,222, 834,224, 


Cooking apparatus, V, W. 
Cooking apparatus, steam, V. 
Corn busker, 8. A. Dillavou.. 


Corn popping machine, W. Ry 
A. Stuart.... ° 
T, Johnson........s0++0+ & 
Graves... 
Counter stiffener, A. B. Aagaard. 


Cotton chopper, R. 
Cotton chopper, H. 
Cotton elevator, ©, G. 


Crustacea trap, R. M, Frank 
Cruteh, BE, X. Jones ........ 
Cuff holder, C. J. tw arwiec 
Cultivator, J, Clar 


Current atin, “alte ernating, D. 


Current motor, alternating, C. 
Curtain fixture, H, E. Keeler 


833,785 


dD. T. igou.... 


W. Blanchard 
& 







lin. . 


Larson... 8 
A. Ablett... 
oka 833,837, 


Curtain suspension hook, J. Carr...........++ 834,188 


Danger signal, B. S. Miller.. 
Decoy, F. J, Johnston ....... 
Delivery machine, coin freed 

Marsden 
Dental structures, forming, J. 


Dishes, machine for decorating, C. E. Bell. 
Door check, double acting, O. 


Dough, ete., 
and compressing, J. Call 


apparatus for molding, shaping, 
& 


automatic, A. 





A. Lents. 
©. Rixson... 


Ww 


Draft equalizer, N. Sullivan .. 


Draft equalizer, E, Fryslie 


Dredges, cutter head for suction, ° - 
GE» bap cobdecscinesudbebtie 6enececs ced 
Dress preserver, B, Trenckmann ..........+ 





DUE, Bo, MED oc csc on dnscde bade sudedepece 834, 


Drill jig, B. 
Drilling tool, A. C, 


T. Burchard)... ....ssccecs eee 
Shuster. ........+-see+- 


Drive mechanism, G. W. King........+«++. 833,839 
Driving mechanism, variable speed, R. M. 

BOOK  cvcccccvesoccccssceecceccesnccees 833,974 
Duplicator, rotary, J, Steel ........ 833,853, 833,854 
Dye, green anthrovuinone, R. B. ms 

reissue ‘ 12,548 
Egg tester, - 838,788 


Electric PE vague, C. 
Electric motor, P. J. 





Collins, reissue. 


P. Steinme Z. 834,172 
12,543 


Electric switch, L. A. Hawkins.........-+-+ 834,128 
Electrical apparatus, making coils for, DB. 


Ra) BOE 6 osscud dawerctbiscesccvececceo GORE 
Electrical controller, D, Larson ........++.++ 834,010 
Electrical resistance pyrometry, DB. PF. 

POPE FESS 5 FE 834, 162 
Electrical oseeneed appliance, C. E, Scrib- 

RAE cprcccesecrs atietyetwabeeteececerces 833, 805 
Elec tromagnet, H. H. Hansen .......-.-+-- 833,741 
Ellipsograph, J. L, Perkins ...+..e0-+++0> 533, 892 


=i i 


HAMMER THE HAMMER 
treat the revolver as roughly or carelessly as you please—it can’t go off until 
you intend it should—if it’s an Iver Johnson Safety Automatic Revolver. 
The firing pin can’t possibly transmit concussion—until you pull the trigger clear 
back. That’s what makes it safe. Here’s why it makes you safe. The 


IVER JOHNSON 


SAFETY AUTOMATIC REVOLVER 


hits the “ mark ” when that “mark” mast be hit. Scientific design and per- 
fect workmanship make it wholly effective—every time. 


Iver Johnson Sette Hammer Revolver | Iver Johnson atty 
3-inch barrel, nickel-plated, 22 rim fire | 3-inch barrel, nickel- 
cartridge, 32-38center fire cartridge, $5 coater fire cartridge, 
For sale by Hardware and Sporting Goods dealers everywhere, or sent 
prepaid on on receipt of price if your dealer will not supply. Look for the 
ad on grip and our name on 
IVER JOHNSON’S ARMS AND CYCLE WORKS, 170 River St., Fitchburg, Mass. 
New York: 99 Chambers Street. Pacific Coast Branch: P. B, Bekeart Co., 2330 
Alameda Avenue, Alameda, Cal. Europe; Pickhuben 4, Hamburg, Germany. 
akers of I Johnson Truss Frame Bicyeles and Iver Jonnson 
= sstlarwiaf Stagte Barrel Shotguns. 


is full of in- 
teresting re- 
volver facts. 
Write for it 
at oncé, 
and we'll 
send our 
bis ata 
logue with 
it. Just 

& postal 


flammeriess Revolver 
plated Gnish, 32-38 








Do You Want TT Infomation Gteap? 


Write to us and we will refer you to a ScrENTI¥IC AMERI- 
CAN SUPPLEMENT that will give you the very data you need. 

SCIENTIFIC AMERICAN SUPPLEMENT articles are written by 
men who stand foremost in modern science and industry. 

Each SCIENTIFIC AMERICAN SUPPLEMENT costs only Io cts. 
But the information it contains may save you hundreds of dollars. 

Write for a catalogue of SUPPLEMENT articles. It costs 
nothing. 

Act on this suggestion ! 


MUNN & COMPANY 
361 Broadway, New York 








834,181 | 
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THE MAN WHO KNOWS 


and knows that he knows, In eyery big business house, when a perplexing question arises, there 
is some man who is sept for as ‘te man who knows, Tt ney be worth thonsands of dollars te you 
to be the man in your house, With a set of The New international Encyclopmdia, together with 
the book of study courses that comes with it, you can so thoroughly inform yourself on any of 
100,000 subjects, that when any question comes up you will be able to answer it authoritatively, 
positively and correctly, Misinformation or hearsay is dangerous, With 


The New International 
Encyclopaedia 


for your authority, you stand u solid ground. You can repeat its statements without reserva 
tion, qualification, quotation marks or fear of having to “ back down.” Many men have won pro- 
motion and high ee simply by being able to answer at critical times questions that baffled 
their superiors, he New Internat amet? es information about your business ihat years cf ex- 
formes will never ouppty. The authoritative apn of The New International Rncyclopidia 
as been won by the thoroughness and scrupulous care for fact of its eminent Editors-in-Chief 
DANIEL Corr Gi_man, L1,.D.; HaRRY THURSTON Peck. Ph.D., L.H D., and FRANK Moore 
Covey, M.A., assisted by 400 of the foremost scholars and ex verts in the country. In The 
New International you get - encyclopedia marvelously simpte in arrangement, one that 
is practical and ene that will help you in the office or factory. 
our easy payment plan places this work «thin your reach. 


20 VOLUMES 6,000 PAGES 
100,000 SUBJECTS 7,000 ILLUSTRATIONS 


To learn more about this work, let us send you two Interesting and useful books free 
One is our famous 25-cent Question Book, which contains everyday ques- 


Its moderate price and 


= 





tions you ought to know how to answer, but half of which you probab y 9° 
cannot answer off-hand, Shows the usefulness and practicability of a 
the foremost encyclopmdia in existence. ¥ 
The other book contains pages descriptive of The New Interna- yy & 
tional Encyclopedia, a pages, fac-simile illustrations s” 2 2 
from The Ne ew International, showiug the work's scope, and <6 LPS 
the easy * 


yment plan by which one can secure this great , * 

work without a large initial expenditure. we ef 
It will take you less than a minute to fill in the cou- .¢, "8" Pars 

pon. Mail it and you will receive at once these val- ¢ 


uable books, «t Sue : e a 3 
Dodd, Mead & Co., Publishers ee fi Y 


if Sigg 


SP? ¥ 


372 Fifth Avenue, New York Fa er 
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Engine reversing mechanism, compound, B 
B, Petsche epee 
Engine steering device, traction, Hall & 
GENTLEMEN Thomas aut ese 888,783 
| Etehing machine, R. C, Kroll os . 834,144 
WHO DRESS FOR STYLE | Excavating machine buckets, cleaner for, 
NEATNESS, AND COMFORT | H. Pike coues 
WEAR THE IMPROVED |} Face protector, A. Hendricks .. 
| Pare register, ¢ EK. Gierding.. .- 834,118, 
| Fare register bell mechanism, C. KE. Gier 
ding : oe6 ° ‘ 
Fence clamp, A. Brant . &. 
Fence posts, apparatus for making, G. A. 
Le Fevre 
Fencing dropper, BE. R. H. Edkins 
Fertilizer distributer, M. Williams .... 
Firearm, magazine, E H. Risley 
Firearm, magazine, J. M. Clough . 
Firearm, magazine, FE. H. Risley 
Firearm sight, J et : $ 
Firearma, foresight fo Db. B. Kokotovic 4,143 
ich fine gue. B Ww Hildreth 834,056 | Nowhere in all automobile construction can ther: be found a more per- 
THE RECOGNIZED STANDARD) Fish Hine Fee \ W. E. Marhoff 2 ‘Zz fect combination of excellent features than in the four- cylinder Cadillac 
oor, j lerce 
“SPD The Name is al eS ope BE or 33, BA: Model H for 1907. 
stamped on every é Fluid pressure seducing or reguiating appa- 24 Whatever the point of view—whether it be its smooth and perfectly- 
loop ity Gall Giliee Tet etttiinn dushee i. @ # © balanced action, its ease of control, its comfort of riding, its finish and me- 
Bailey 34,038 chanical refinement, this new model is not excelled by the costliest types of 
The rhe tion top oon, WS Chambers. on ass SOO R either American or foreign manufacture. It is an embodiment of the many 
vei Gakee 0 antmenn s | tried and true principles of the wonderful single-cylinder Cadillac, developed 
CUSHION Fuel com pound for manufactoring artifi f ©four-fold and perfected to the highest degree. 
cla ( ) "latt 
BUTTON elk ealiaeeebers “Eeeaial see’ hr’ te" Stok one of riding is obtained through the new and exclu- 
oat =p wg 1 acting Steering gear; a new marine-type governor minimizes 
Cc LAS P | Arey 4, -- aK = K. *. Gaip|) SaRTT pr yee and fuel consumption by regulating the speed of the engine under 
Game apparatus, 8. Bawden 33. all conditions—these and many other superior features place the Cadillac in 
LIES FLAT TO THE LEG—NEVER Game apparatus. J he pfleron : 3 the front rank as a serviceable, economical, thoroughly dependable motor car. 
SLIPS, TEARS NOR UNFASTENS | Gas ahaa appa! sane fee, A. Barer 3 Arrange for a demonstration with your nearest dealer—and let him show you 
is. anten menial |@as generator, G. Cothran ........ 34,106 = why the eyes of the motor world are on this new Cadillac. 30 horse power ; 
» pas at = am Gas meter, Weir & Henning = 50 miles an hour; $2,500. Booklet N, and dealer's address on request. 


lane 4 » the ulfite Process, ecovery of i Othe Cadillac : 

valuable, = erered .........-2. 833,93 (e) Seavten Can, Ag 3 ro Sete | kK Ransbont, $7 $700; | Model del M, Light, 
Gate, @ A, eats . tr CADILLAC MOTOR CAR COMPANY, Detreft, Mich. 
Gear, reversing and speed changing trans Member A. L. A, M. 


mission, J. Redding ° ‘ 

omen ALWAYS EA EASY Gear, transmission, O. W. Davis, reiasue.. 
nie Gearing, W. D. Rundlett ‘ 

Gin roll board and feeder, W. P. Weld.... 


Glass blowing apparatus, F. 8. Lewis 
Glass drawing and shaping machine, A. 


ret | WILL HELP YOU 
Raspiilaire . eveees 834,165 | A A 
Gluing machine, P. Kosboth ° «sees 834,066 ® e 
Gold extracting apparatus, J. A. Comer . 833,909 | 
Grain heater, H. F. Pietsch 832,847 | (me same as | have helped over 5,000 others) 
Granular and like material, means for caus- : ; No matter where you are pocated o 
ing the movement of, 8. G. Stevens 833,761 | Bi what your former occupati: if von 
Grate bar, P. MeNaighton 833,845 are honest and ambitious, lwiliteach 


Grate operating mechanism, Thow & “Nisbet 834,174 you the Rea! Estate, Insurance and 
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Grate, rocking, T. E. Martin . 833,934 General Brokerage Business thorough- 
Grinding machine, A. Johnston 833,787 ly by mail, appoint you SPECIAL 
WRITING Grinding wheels, means for truing, G. E. 546 REPRESENT AT IVE "of my’ Com. GAS * GASOLINE ENGINE 
Metcalf, reissue : 12,54 assist you to 4 : 
Hammer, H, C. Lyon 834,149 succetetal je bosoms © prospercan in- Simple, Economical, Durable 
Hammer, pneumatic, C. T. Carnahan. 834,187 come of 63,000 to 06,000 annually. Suitable for ali kinds of work 
Hammers, work holder for power, H, C Unusual opportunity for men without eap- 
Lower ital to become dent for life. ¥ 

ORL a A teed te , one yoy ee ag BACKUS WATER MOTOR, cheapest power known 
Harness, J. 8. McCants 834, 156, Write today. ehtiner sii 
Harness pad, C. H. Grings onal EDWIN R. MARDEN, President Write for circular and prices 
Harrow, disk, G. F. Maters cee nd 

The typewriter that will produce faultlessly | [#rvesting machine, corm, W. H. Tilson iat’! Co-Operative Realty Uo. @ BACKUS WATER MOTOR CO., Newark, N. J., U.S.A. 

typev g ‘ . Harvesting machines ete conveying or 268 Athenee: bo 268 
itten letters ¢ he hiche if Ee forwarding mechanism of, D. Cave..... 834,046 wr * or Maryland Bldg. —$—____— — - 
written letters at the highest rate of speed and |, ! a ae. Seaton peeks sis, 987 CHICAGO, ILL, WASHINGTON, D.C. 
with the greatest nomy of repair, is the Heat into work, converting, H. L. Doherty 
t GF emess Sco 7? I Heating apparatus, gas, V. W. Bisnchard 5 An Exhausted ee Battery 

Heating system, A. G, Paul : . 533,801 is as bad as no battery at all when 
Heel, boot and shoe, W. H Taylor ceeees 834,085 MILLS FOR ALL MATERIALS Your automobile or motor boat ts 
Hinge, Dunn & Jennings . “stalled” mi.es from home, The ma 
Hinge, gate, A A. Adams OUR BUSINESS [5S TO MAKE chine equipped with an Apple Bat- 
Hinge, sereen door, J. Diehl MACHINERY FOR GRINDING tory Charger hes an tnexhoast 
Hinge, spring, H. W. Steele JSHING ROCKS AND keeps the batteries full of the k 
Holsting apparatus, ¢ Ww Hunt . ALL HARD $UB- current that is best for ignition par 
Holeting apparatus, W. 8. Bradshaw wars. Write today for plete 


Nant ALL 

ALS FROM COT- 

c ROOTS AND HERBS 

BY AN UNEXCELLED PRO 
aw eet Can k Neo spanner Wrenches need apply. This 

NY Ki 
MAMILL OR GRINDING DRILL CHUCK 

UNDERWOOD We want to show you, | fZdrocarbon borer’ % en MACHINE. COME: TO can get along very well without 
é . 1 ener apc y x a auaeper a T. Kaho : = 2 . 834,062 | AND ee LE ’em ; because it’s built that way. 
’ “ GET THE BES 7 It is well finished. strong, dura- 


Information 
The Dayton Electrical NWfe. (o., 8 St. Clair St., Mayton, M 








because UNDERWOOD perfection and sim- | Holdback, J. 0. Licey 

plicity of mechanism really exist—they are there a MY ey R. J. Bilis. 
in the machine itself —you can see and | jiu. 5. oe SaaS anne 
understand the whole construction of an | m.tulter'(, lee? pil Maes 













































Demonstrators everywhere—drop a post-card to | [cing machine, P. 8. Guilford.. : 834,124 By ed 
Inhaler, Y. Q. Caldwell . --+ B34, re FF . = MON EY. ble, economic. For points, sizes 
I tor, L. BE. Hogue ae ‘ ‘ ‘ 3 Al j E ANS < mn 2. Oo sata- 
UNDERWOOD TYPEWRITER CO. | siecter 1B Hogue cooeese SORES D YOu wear tan ent price, refer to cur ents 
241 B d N Y k Insulator, high potential, L. Steinberger.... 834,084 SP ae) U T.WALDR logue. If you’ve misplaced it, better send for another. 
roadway, New York. Jack. Bee Wagon jack 3 aS SESE GOODELL-PRATT COMPANY Greenfield, Mass. 
i. s __ | Kitehen table, combination, W. ©. Steers... 834,171 Vo 4 MU NC 1. PS 
- . - Labeling machine, bottle, A. Hanke .+.» 834,126 v A 
PORTAGLE CONCRETE Labeling machine, can, Rexroth & Gaynor. . 833,896 
. Lacing eatch or hook, C. F. Brandt. . 833,915 
Block Machine Lamp and lantern, C " Bergener... , 833,951 
Leaching tank, C. Voelker ad ++» 834,088 a 
Ambitious young pen om start Leather with coal tar, sees, L H 
fine business, tmmediately profita- Francis ° veeee 834,199 The Easy Startin Engine of 
ble, easily exy ded e ce ello xa 466 Oath > ben 834,020 J bd 
EeEs cust © comes to make, esil Level, apirit, Hicks & i, seo eel 834,132 Honest Morsepower 
fur 18 cents. One man can make Leveling rod, W. L. BE. Keuffel . +.» 833,880 We challenge the world to make an easier To fiizedeee cur Rew Violin Oatalog and 8PEOL ora 
a : tical day. Whole outtit Locomotive lubricator, J. F. McCanne ’" 833° 889 starting engine than the Leuson. Every VIOLIN garded oy willsend for the next fais 
: ater and Portland cement Log loader, portable, J. R. McGiffert....... 833,794 Lauson will develop more horsepower than we en aedk eeOeanen ielteen! we anepneied 
only materials required. Log loading machine, J. R. MeGiffert.. 4) claim. More real improvements and less printed on ane aper. We want to get our new hand- 
Sent on trial Loom, filling replenishing, J. Northrop. . complication than any other. Guaranteed some illustra’ catalog of Violins,Guitars, Mando! in: 
| Loom friction let-off, M. 0. Steere against breakage for Musical Supplies, Strings, Bows, ete., in the hands of 
THE PETTYJOHN CO. | Loom, haireloth, G. 8. Cox “"s one year. Handsome qverr Violin player: ool on wil cond the poms 
‘ ry Lubricating machine tools, means or a a 0 play the Violin we will sem: ey our 
616 N. Gth Si.. Terre Haute, ind. . enenee i Seacher en Catalog FREE. music mas pel ree, aio our catal Write n 
’ Lubricator. See Locomotive lubricator J. Lauson Mfg. Co. iy e Loent stamps to to pay 
Lubricator, C. BE. McCaffrey 106 Carver Ave. Seed hing cost CF la music 
THe EUREKA CLIP Mail box, H. Terstegge NEW HOLSTEIN, WIS. E. T. ROOT & SONS 
Mail box. L. W. Homire 46 Patten Bidg. (Established 1857) Cicaco 














The most useful article ever invented 


for the per pose. Indispensable to Law Mail box signal lock, Patterson & Wise man 












yers, Mditors, Students, Bankers, Insur- »| Mail marking machine, W. J. Sheetz 
ance Companies and business men gen S Mail signal, P. A. Gordon ° # 
eraliy Sook marker and paper clip Marking device, W. B. Ayer wr 
foes not mutiinte the paper. Can be 4 | Marking device, R. L. Herman Just Published 
used repeatedly. In boxes of 100 for Be, © | Match, L. B, Welssbrod 

Mo i sd of all booksellers, atationers | Match safe, T. A. Hazleton 


inn de alors. a by mail on receipt Matrix truing apparatus, H. C. Hansen, re 








~ a dated ‘teteay ingue . ebicbeissinVencsetyesil 12,545 | 
Measuring leather, etc., "instrument for, 
. a ” ou 
Pin Con, Box Pt. Bloomield. N. J. Robertson & Delaney...........+.+0+0s 833,941 
Meat roasting device, C. Mannhe im ° 833,970 


“Economo” Emery Wheel Dresser | ™°s! "siting machines. feeding mechan- 70 | 


Metals from ores, apparatus for separating, | 


= 21 | 
ve n Male of BR. KK, Bvame ...c ccc cccccccccnecsccnes 834,233 | 
mT eear.| Milking animals, apparatus for mechanie- } 
Kecnomo “Combination” Dresser ahent ally, C. 8. Padfield . . 833,890 


Millboard making machine, W Silliman. ;. 883,806 


he New Agriculture 


By T. BYARD COLLINS 



















as th 
wil Miter box, W. J. Parsons.........csseees 834,073 12mo, 374 pages, 106 illustrations, cloth, price $2.00 
mm Mitering machine, W. ( hi untner. ae 834,206 
~ N sachi WwW Miles . 833,790 > . . . . . A sa 
The sexing _ machine . a HIS new and authoritative work deals with the subject in a scientific way and 
i « Mold, F. M. White : eaeeses 883,814 | j ! } 
plac Motor control, automatic, 8. H. Libby.... 834,147 | from a new viewpoint. Dr, Collins has devoted his lifetime to the study of 
and of “Roonome.” Send for cireular, Dresser sent Motors, apparatus for reese reciprocat- -“ changing economic agricultural conditions. ‘‘ Back to the soil’’ was never 
INTRENATIONAL SPROIALTY CO., 860 Holden Ave., Detroit, Mich, ing hydraulic, A . Johngon.......6+- 833,931 
Mower, lawn, G, H. Bryan --+++ 833,906 a more attractive proposition and never so worthy of being heeded as during 
Musical instrument, mechanical, G P. these opening years of the twentieth century. Farm life to-day offers more induce 






The Genuine brand 83,905 


Musical tnstrument or player, automatic, 


Armstrong's P. B. Klugh . 833,967 
oe : 


Musical instruments, machine perforat 


STOCKS ‘ ing gg ee Ba? sheets for as " en 
. & i4 


ments than at any previous period in the world's history, and it is calling millions 
from the desk. The reason for this is not at first obvious, and for this reason Dr. 
Collins has prepared the present work, which demonstrates conclusively the debt 









which agriculture owes to modern science and the painstaking government and State 
officials, Much of the drudgery of the old farm life has been done away with by the 





playing ey.. 


and DIES Nalling imple .- > J © Malmgren 







A N le, tape Payn ata 4 

Achnowiennes t be the best. Different sizes and ane tap bearing gland for packing, use of improved methods, improved stock and varleties. All this tends to create 

ities. Write for catalog W. W. Hicks ; dba Sernnsocade wealth by increased value of the product and decreased cost of production. Irriga 

THE ARMSTRONG MPO. CO., Bridgeport, Conn, | Oar, bow facing, W. ©. Case eases es tion, the new fertilization, the uew transportation, the new creations, the new ma 
New York Office, 189 Centre Street Ore separator and classifier, magnetic ; c ss 

chinery, all come in for a share of attention, The illustrations are of special value, 





G. H. Waring eecees . 
Ornament making machine, C. A. Maddox 
Oven, cooking, J. MeGuire... é een 
Oven, cooking, V. W Blanchard 
Packing, metal, R. Kube : 
Packing, stuffing box, 8S. M. Guss. .8353,961, 





and are unique, All who are in any way interested in agriculture should obtain a 






STUD High Grade INSTRUCTION —— 
By CORRESPONDENCE copy of this most timely addition to the literature of agriculture. A full table of 


LAW Fourteenth Year 
Prepares for the bar of any State 





contents, as well as sample illustrations, will be sent on application 
















sepreved method of instruction, com Padlock, 8S. R. Slaymaker...... ‘ oe Publishers ot 
Us ert Reok, Lecture Case Book Pall stand, detachable, N. H. C. Pihl...... Moa & co., * Selentifie American,” 361 Broadway, New York 
meibots. Aggenvel by the Bench sed bar. Tine Paper box, F. Knobeloch........-.+..s0++: 
Unifere CA ata AL wg aes Paper box machine, J. H. Shearn.......... 83 
eng ory Paper trimming and pasting machine, wail, 
Cbleage Correspondence School of Law JZ, Vase cetsadecceshstanvcecccccccccce 
Reaper Block, Chicago Partition biock, “A. G. Plerce.. eeereees 
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. Paste applying apparatus, W. L. Marsh.... 838,747 
Inexpensive Pencil attachment, R, A. Koehler......... 833,744 * 
Percussive device, J. Murphy.......... ... 884,152 A N t ! N t 
Photographs, material for printing multiple, ecessi 0 a uxu 
. ‘ , 
Sified AdVErtiseMENtS |mmicjas, Fame yi, nie vicieasir "| BOUCHER ADJUSTABLE 
as ers for color, J. Frachebourg .. .+.. 833,782 
ing in this column is 50 centsalime. No less| Piano, F. Gehring .................... .. 833,923 
Se one ws cA than ten lines accepted. Count A aoa) ane punching machine, R. Johnston 834,136 SHAVING GLASS 
em sour sor we "ile fabric, woven, E. 8. Craddock 834,001 
the e All orders must be accom- | ;, oe - 
sven words to the line. A Piling, sheet, L. P. Friestedt...... 834,051 
aaent by a remittance. Further information sent on Piling, sheet, C. C. Tomkinson........... 834,086 Every man should have one. 
. Pin. & Cc 7 i ; 
request. Pipe nm ates Lriccholt Jetadad twkbaden 834,216 It makes shaving ry on ————. here to ob- a 
—— Planter carriage, double row, EB. G. Graves 833.831 It may be applied to any window, ore sewnhere to 0 of 
== Plastering device, N. C. Petersen.......... 833,893 tain a strong light, ray po: J i aie angle. H 
*lastic composition, J. E. Beck........... 834,101 ‘ anmet H | 
SALE AND EXCHANGE. Plate and tablet ‘holder, division, ‘T. 'C. It may be carried safely in a satchel. i 
AN AMATEUR would like to dispose of X-Ray and ws Belding mspabns tar "is * monancassereness 688, 768 } Purnished express paid. : 
‘ sjectrical apparatus. AJl in excellent condition. | Plow, clay cutting, J. § | Peer rrerr yr 823,832 | 
Chee tor selling, lack of time to devote to experi-| Plow marking attachment, W. H. Sutton.. 834.030 Chipped Edge, $2.00; Beveled Edge, $2.00 
antal work, Sell very reasonably. D.8., Box 773, N.Y.| plows and the a hitch for, J. Tauscher 833,902 | Send for circular, 
, ¢.—West Virginia Coal and Timber Lands, | Pocketbook, C, L, "Hille........0.....s.++. 833,834 
wom SA a hy Western Railroad. For further | Power operated brake, F. E. Case......... 34,107 
on and nea regarding this sale address F. G. Grove & | Power transmission mechanism, C. P, Smith ,082 
agg Va. Printing press, J. F. Ames............... 833,908 
FO., Lea 4 7 Printing press, A. B. Sherwood........... 834,026 
yE MANUFACTURE METAL SPECIALTIES of | printing rots support for paper fed to. : 
a it is Best equipment. Send sketch or model for E ; Carpenter : 833.997 
a ieote stating quantity Bares,  emmaseemene Co. Propeller wheel, N. R. Smith...... agai’ 833,850 
45-75 Maybury Avenue, Detroit, Mich. Propellers, pitch lock for reversible, B. N. 
. S 1.—Kngine Lathe, swings 9% in. takes 26 in. eg Ee Oe PEI Oe Be 834,076 
ony ro epg nic with full set change gears | Pulp, manufacture of chemical or sulphite 
ayn ail size threads, 3 to 40 in.; price only i100. Ad- ND Wy inde cacecevecwece .. 833,750 
dress L. F. Grammes & Sons, Allentown, Pa. Pulp screen, F, M. Chapman.......... 884/192 i 
PATENT FOR SALE.—I want to sell outright the Pumping system, M. R. Muckle et al., re- a 4 
prietary rights in my new Improved Metal Fence| | issue ........ goeeses tte esesseeesenes 12,547 q 
Pout e to be used in all parks, farms and gardens. | Punch, blacksmith’s, J. F. Kidder........ 834,139 | 
soe a aian, 324 Green Street, Lockport, N. Y. Punch, multiple, L. H. Vold.............. 833,811 ; 
C. C, Dolan, # Pes Te Eee Ms cle dccvceasecl .. +» 834,065 _ - 
FOR SALE. Patented novelty. yO yo oe Rack, F. G, Hoerlein ........ ree. 3 
Igniter. No. 762,349. Should be rapic * Radiator, Thissen & Vander Putten....... 833,857 
. oney getter. Will receive bids for same . . . oT 
cheaply. and a money Shepard, Gloversville, N. Y. Rail column, hand, J. C. Lyk 833,746 





Railway automatic couplings, lock lifters 
for, T. Welch .. «.+++ 833,812 


Railway crossing, C. 'M. MeFatridge.. 


BUSINESS OPPO RTUNITIES. Railway, gravitation, J. Thompson.... tees 





anmikay herginy wrens 


. 834,158 
8: 
Railway, gravity, L. F. Huntley ......... 8: 
i PICTURE MACHINES, Film Views, Magic | Railway rail, 8. W. Carter wosecsecsens 8: 
ete TOTO miter Wonders For Sale. Cata- | Railway signal system, M. G. Voigtlander. 
logue Free. We also Bar Magic Machines, Films, Slides, | Railway structure, J. RB, TD cosecsveee & 
ete. T. 8. Harbach, 809 Filbert St., Philadelphia, Pa. Railway tie, A. 8. Glasford........... : ) 





Railway tie, W. O. Smith... 
A FEW DOLLARS will start a prosperous mail order | Railway tie, EB. H. Bell................ 
business. We furnish catalogues and eversthing neces- | Range, gas, V. W. Blanchard 





erent 











sary. By our easy method failure im sssible. Write to- | Ratchet wrench, G. H. Young..... i; 

day, Milburn-H cks Co., 718 Pontiac Building, Chicago. Razor blade holder, H. 8. Phillips......... + t 
LO 4 ° . & 0) ee 5 y 

WE WISH TO CORRESPOND with some firm or | Rarer’ stuee FL Rat 

person who have the financial standing and business Reefin tool, A. F oo sal cr eas ' 

prestige to handle a perfect non-filling bottle. One Refri £& » A. . € is kao ee 

that can be made and sold for two cents more than | Refrigerator cars, slatted partition for, 

the ordinary bottle and leave a good profit. For par- Setzekorn ... thst teeter seeeenscens 

ticulars, addres George Brothers, Dixon, [IL Register, W. L. Carter . 





Regulating apparatus, BE. te Sperry ; . ; ios 

y, NICKER MARKING CRAYONS are longer, bet- | Resilient wheel, T. W. Broomell...... 
oa Utena. Won’t wasb or brush off. To introduce | Riveters, holder-on for, E. Gunnell.... 
will send once only, postpaid, six of any color desired | Rock drill, H. Deitz ; 






~4 


yest hebgeere aN eget hs. 


for M@cents. Zelnicker Crayon Works, St. Louis. Rocking chair, J. E. Nutter 834,070 be 
ae Rotary engine, H. Tuttle.. . 834,083 
EXPERIMENTAL CASTINGS of Soft Gray Iren Rotary engine. C. J. Duncan . 834.049 





from loose patterns; any weight up to fifty poundseach. | cq iron B Smith 


833,943 
Price 15 cents per pound. Minimum charge $1.00. Send 33,04 






3 
mn - Sad-iron heater, V. W. Blanchard......... 884,182 
patterns ye fay Fe se Sand blast apparatus, Loughman & Hess.. 834,067 ‘4 ‘ 
Ne large quart slumbia Pa. ’ Sanding device, J. W. Foizey........... . 834,116 - 
Novelty “0., . ‘ Sandpapering machine, BE. J. Bein........ 883,726 # 
PORCED CONCRETE.—A man with $15,000 Sardine can, tongueless key opening, H. B. 5 
et = secure an interest in an established y | RE i 7 rate ob Fae be ... 834,178 7 
business. For further particulars, address Concrete, | Sash check or lock, I. G Sigler..... . +++? 833,900 
Box 773. New York Sash lock, ©. &. Wray. ......cceccscces 834,097 
Saw swage shaper, V. H. K. Hanchett 834,009 
INVENTORS seeking to put upon the market nov-/| Saw tooth, C. M. Datterway.............. 834,196 





elties, cutlery, sporting, toilet, ete., arpiclen cond de- | Sawmill setting apparatus, E. H. Percy, Jr. 833.972 
scriptive picture. drawing, ete., to Arthur Leiscester, | goalie, O. T. Boulton Pg 


West New Brighton, New York. Seale, weighing, Cochran & Plumtree.. 


Based on a photograph of the Peerless at the Grand Opera House, Paris, 









































” See : : Seale, weighing, Cochran & McCabe. 7% i 1 
bored Vecbasiony, Vols: lta 1, Must be latest ed Screw top can, °S. Tevander.......... - , | 
on ‘ n good condition. Address, stating lowest price | 5e2!, , UO. B. stneeneees f d P ] L 
for’ cash. “fue Librarian. State Aurieultaral” Collese, | Seal, cari Gieené”@ Rinerioil The Perfecte eerless Limousine | 
Agricultural College P. O., Michigan. Seesaw, H. T. Kingsbury....... 
Sewer opener, D. Hymes.............. e® . . . ode i 
AUTOMOBILE EXPERTS are in constant demand | Sewing machine foot, shoe, F. W. Park- ‘There is at the present time a large and constantly in- 
at bigh salaries Our six weeks’ course * the mons seach on acorers gf" ci caporsses “s 834,072 . ion f f ‘i h 1 tl ii Fe | 
thorough and practical, fitting men to drive, handle and | Sewing machine needle and shuttle guard, U 1e »plication 
aad tes da wenn classes. Special course for hems ta A dene Pee creasing number of families who welcome applic : | 
owners. New York School o' utomobile En; + | Shade adjuster, window, A. A. Schramm.. 833.804 ° je ad f ] od one nf 
M46 West 56th Street, New York. Shade and curtain support, combined, F. of the gasoline motor to an equipage OF elegance suite } 
PAT ee 834,118 . . . . . : ~ a i 
gleenvOriON. 7 iizete. peepee eatenene Se Shaft hanger, ©. G. Harrington..... . 833,963 to their use in connection with social and business duties. | 
engine: g use of J bra, » is e le hicle ~ 2 . 
nometry, sliderule, ete. Write Geert Biaauw, 111 East ities a ae on - 4 € quiet tast iinet ceptive to the real | 
tth Street, New York City. § "table, G. Carlson "186 n and women of quiet tastes are keenly receptive to ae: 
Shaking table, G. Carlson 34,186 e q 
> TY INDIC VEST POCKET SiZE. | Shelf, adjustable, B. J. Whitcomb. . oes. eee ights at is constructed primarily with the | | 
Mg sien tenia ee ee by | Shelf, rotatable delivery, T. Van Kannel.. 833,810 delights afforded by a motor car that is o . F ‘ y . 7 | 
every electrician; 50 cents by mall. fad career parti- | Ship construction, Harroway & pine, ony tine ote view of supplanting the time-honored carriage. Limousine construc | 
pi ss M. L. Kirkford, t Haven, Conn. .127, 834,23 . 7 r . 
gros? sdeadbedingggere ces Sighting machine, B. A. Fiske............. 833,781 tion should realize to its buyer five features : 
1 AM LOOKING FOR A GOOD PATENT ARTICLE | Sign, automatic changeable, Thomas & Gil- : ‘ § 
a a. aure a Wiecemin ye gues Si —- trie. a a H jon i ws oe ees 1. Maximum comfort and protection, 3. Safety of control or obedience to driver i 3 
c adress - B. e . Sign, electric, A. C. OIMF . scccscccscceces 28 : at thi “ oR 
Street, New York City. Sienal. oo Danger dona | 2, Easy entrance and — cars 4 epee — and durability : 
Skirt h i » A. H. L. 0. Turner 834,032 5. Finish and richness of appointments. £ 
em ABTED.—To correspond —_ partion Goemng SS Slate cutting machine, F. s* DaeP. «020 ms 834,002 : "7 ; : 
evelop an manufacture an invention of me a " ~— . 3° ¢ | . . ol . N 
nected with the automobile industry, Address H. 0. a gt Bg p Bet or With these requirements completely provided, the owner of s i 
Fletcher. Hyde Park, Mass. Snow guard and fender, HN. & RH. Peerless Limousine has the means of the most luxurious enjoyment of 3 
—_— - -— WOME cnosccccdganee cds capeksteseiens 34, ‘ t- 
Soap in water, emulsifying resin, M. Er- city and suburban travel. : Fs 
> or . . | 5 . 4 ~ 
HELP WANTED. eat aa se Winsett ena'eas A booklet describing the new Limousine ard general catalogue of 
SPECIALISTS.—The demand for specialists exceeds | goideri machine, can, C. B. & D. . : | 5 Ex 
our supply; the more out-of-the-ordinary your Read a cera. Jocaineca. .... 834,069 1907 Models will be sent on request ; 
the better our facilities for marketing it. Call or ©! spark ¢ nd muffler therefor, Harrison & 
to-day. Hapgoods, 305 Broadway, New York. £ & Fiselett 2 ee, aa no x ery * 834,054 PEERLESS MOTOR CAR CO., 38 Oakdale St., Cleveland, ©. j rf 
= Sparking plug, D,. W. Wilson............. 834,179 | if 
Speed differentiator, F. H. Cheyne........ 833,772 | at : 5 otal | e 
BOOKS AND MAGAZINES. Seeed Lome cay Seadiiee wh. ohr...... S34 212 situs A.L,.A.M Fi ae 4 
. Pec a r . 4, the “ sevens Se a a he me. ™ 
MAGAZINES, Newspapers and all periodicals at tom. ease, mr tw drink, ja: Se operat 834,028) | s —$__—_---___ ‘ 
poration i - vismadiod eines,” i tae imaaal 4 apring waem ; a © cht. ee $ igre We shail exhibit only at the Seventh National A utomobile Show at Madison Square Garden, January 12-719 1907 
guide, 40 pages and cover, sent Free for the asking, | 5t#cker, hay, J. R. pig Ae ode ae ok 
, ine Agency. 68 } Stage scenery, automatic fire drop for, _ - nt 
Bennett's Magazine Agency, 68 La Salle St., Chicago, H. C. Barrow ..... ant n teae 833,993 if 
Se Stamping device, H. E. Johnson........... 833,742 i 
Steam boiler, F. B. Hibbard.......... -.» 834,131 + 
: > 24°99 
SITUATIONS AND PROFESSIONAL Steam boller, v. Blanchard. “5 tas "ps 834,221 New Catalo ue of 
ete » _ ° 4 > . . 
OPENINGS. Beaucage Od sonpsecdcviegiede di «+++. 834,041 
EXPORT ADVERTISING SOLICITOR WANTED. | {2m generator, J. W. Bisenhuth......... 688,790 


+7 J earn 
~—An advertising solicitor having had long experience | 5t®#™m or other fluid pressure motor, W. V. 


Ps ne Se ee . 
SOME 5 asc didsitawes's 6ceet .. 833,800 

on export business can have a valuable position with a | Saad . ae 

well-known di ing hi lity. Ad- | Steam trap, T. J. Cookson ... --. 883,777 ( 1 

dress Export, box 118, — — oaece., Stool, piano, 8S. 8. Broughton .. 833,771 an 











Stove and range, gas cooking, V. W. 
— WET “de nackadadt beset suapasaane’ 
Stove, t i heati nd cooking, > : : : . p 
PATENTS FOR SALE Oy. wv. Sianeleed Pr iat..craesaneeee A new 112-page Catalogue is now ready for distribution, It is entirely i 
? Stretcher, J. L. Claudim ........cccccces ‘ : r _ ~f of r 
PAs. SALE.—U. 8. PATENT $04,008, algo for various Stripping and cleaning machine, E. Beh- : new and lists 5,000 of the latest and best books of a scientific and 4 
ign countries, Copy and Rook . vite ehacinvae bombed O06 cs cents t 834,102 Z ; ‘opi i aile c “Ts Br 
Partly worked ; qromiees fortuna’ A Morcerst aw guser geet, machine for making, A. Voss- wi technical nature. Copies are being mailed to all subscribers to our RF. 
bh St., New York City. on RRO E ac? periodicals, but those who purchase our publications at news stands, H 
Sunbonnet, C. EB. Yount, Sr.. : : : ca . . 4 
™ — ee Gurwieal inetrecscat, J. D. Sourwine...... or read them in libraries, should send at once for ® Copy of our 
PARTNERS WANTED. st ay ae a ewe salle 834,047 Catalogue, which will be mailed free to any address in the world. 


iT Surgical sewing instrument, P. Behr...... 834,042 
Patout basis ANTED, yi pF Suapendens, Cc. ;* cn on, SOE ee oe 
ow th technical trainir : Switch indicator, automatic, EB. F. Coffin. 833,776 
ble business, iho rascal, raining to learn this prodita- Switch operating apparatus,” N. Stiverson.. 834.108|MUNN & COMPANY, Publishers, 361 Broadway, New York City 
Crane, 70 Nassau Street, New York, 4 “| Switeh operating mechanism, H. J. Auger 863 
Switchboard connecting cords, fastening de- 




















——y ee Se rr eae 833,778 A 
ee Talking machine horn supporting crane, nanan 

; T Hawthorne & Sheble..........+.s80+-- 34,202 

SENSITIVE LABORATORY BALANCE | Target trap, ©. D. Linderman........ .. 884.211 











B . “hia @ mle > code, D. AH. Wilcox..... .. 883,904 

bien: Monroe Hopkins. This “built-up” laboratory Se an ae -« oe eae reates 

nce will weigh up to one pound and will turn with a | Telephone circuit signaling apparatus, J. G ’ f 

: arter of a postage stamp, The balance ean be made Te he bane ee. Rs g* gsegtevoownchas 833,816 ev Vv r Vv N>4) . 
*y any amateur skilled in th f d it will elephone switching and usy-tes appa- q 0 e 

work as well as a aa. B Se use of tne ae ratus, J. G. Wray, et al.........s00+- 833,906 ” 


5 balance. The article is accom- ale > si 
panied by detaile; oS sa 


1 working drawings showing various ratus, J. G. W NRA ee lt 833,817 f the Mm 
stages of the work. ‘This article is contained in ScrEN- | Telephone system, W. W. Dean ........ 883.738 or ° 

















TIFIC AMERICAN SUPPLEMENT No. 1184. Price 10| Telephone system, ©. V. Beaver...... .. 883,860 SEND FOR CaTaLoove. 
pam dig . Teleph tem, Leathe 834.208 CHARDSO: ‘ y ass, 
— For Saie by MUNN & Co., 361 Broadway, New Telephone yop, Rae MM, apgamates HARRINGTON & RI IN ARMS CO., 228 Park Avenue, Worcester, M A 
Ork City. or any booksetler or newsdealer. ( for, J. G. Wray, et al............. .. 838,907 
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Valuable Books 


aad 


Home Mechanics 
for Amateurs 


This book bas achieved an unparalleled success io one 
week, and a Special Edi 
tion of 4,000 copies has been 
ordered. It is by far the 
largest and best book on 
the subject ever offered at 
such a iow price. It tells 
how to make things the 
right way—the “ only way 

ut small expense It will 


prove of value to you 
much more than you real 
ime Do things with your 
hands. Send for a circular 
giving contents—the circu 
lars cost only a cent. the 
book $1.8) postpaid, If the 
book could meet you face 
to face you would be the 
first to purchase. The first 
large edition is almost 
gone, order to-day. 





370 Pages 226 Engraving» Price $1.50 
TWENTY-THIRD EDITION 


EXPERIMENTAL SCIENCE. 


Hevieed and Greatly Bniarged. 2 Octavo Volumes. 1,100 
Pages. 0 Iilustratwns. Cloth Bound, Postpaid, 
#5.00. Half Morocco, Postpaid, $7.00. 
wx " HIMBNTAL SCIENCE te so well known to 
many « ur readers that it is bardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decided some months 
it would be 
“« to prepare 4 
new edition of this work 
in order that the many 
discoveries 
of modern times might 
be fully deacribed in ite 
pages. Since the last 
edition was published, 
wonderful develop- 
ments in wireless teie 
graphy, for example, 

have been made 

was necessary. there 
fore, that a good deal of 
new matter should be 
added to the work in 
order to make it thor- 
oughly up-to-date, and 
with this object in view 
some 20 pages have 
been added. On ac 
nt of the increased 
of the work, it bas 
been necessary to divide 
it inte two volumes, 
handsomely bound in 
buckram 


REVISED and ENLARGED EDITION 


The Scientific American 
Of Receipts, 


. 
C clo edia Notes and 3 
Queries. * 
15,000 Receipts. 734 Pages. 


Price, $5.00 in Cloth. $6.00 tu Sheep. $6.50 
cco, Post Free. 

















This work has oeen re 
vised and enlarged, 


900 New Formulas, 


The work is so arranged 
as to be of use not only to 
the specialist, but to the 
genera rea der It should 
have a place in every 
home and workshop \ 
cirenlar containing full 
Table of Contents wi!) 
be sent on application 

Those who already have 
the Cyclopedia may obtain 
the 


1901 APPENDIX. 
Price, bound in cloth, $1.00 
postpaid 
M AG | C Stage Illusions and Scientific Diver- 

’ sions, including Trick Photography 
This work appeals to 
old and young alike, and 
it is one of the most at- 
tractive boliday books of 
the year The tlusions 
are illustrated by the 
highest class of engrav 
ings, and the exposes of 
the tricks are, in many 
cases, turnished by the 
prestidigitatears them 
selves Conjuring, large 
stage Ulusions, fre-eat 
ing. # wor d-ewallowing, 
veulniioguism, mental 
magic, ancient magic. 
automata, curious toys 
stage effects, photograpna- 
le tricks, and the projec- 
tion of moving photo- 
graphs are all well de- 
scribed and illustrated, 
making a handsome voi- 
ume. It is tastefully 
printed and bound. Ac 
knowledged by the pro- 
, feamon to be the Stan 
" - ard Work on Magic. 
@y A. A. Hopkins. 08 pages. Q0iilus. Price $3.50, 














JUST PUBLISHED 


Scientific American 
Reference Book 


ivmo SiG Pages. Illustrated. 6 Colored 
‘lates. Price $1.50, postpa 
The nit of the queries of 
three nerations of readers 
and correspondents ts eryatal 
lized in this book, which has 
been in course of preparation 
for mouths, It is indispensa- 
ble to every family and busi- 
ness man. It deals with mat- 
ters of interest to everybody 
The book contains 50.000 facts 
and is much more complete 
and more exhaustive than 
anything of the kind which 
has ever been attempted. The 
“Scientific American Refer- 
ence Book * has been eom piled 
after gauging the known 
Wants of thousands. It has 
been revised by eminent sta- 
tletictans. Information bas 
n drawn from over one ton 
of Government reports aone 
it is a book of everyday reter- 
ence more useful than an en- 
cyclopedia, because you will 
find what you want fnan in- 
! stant in & more condensed 
form Sixty years of experi- 
ence alone have made it possible for the publishers of 
SOCTRNTIPIC AMBRICAN to ent tothe purchasers 
of this book a remarkable augregation of information 


MUNN & CO., Publishers, 361 Broadway, NEW YORK 

















rubber, 
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rrace, harness, & 
race holder, F 
Track sander, 
rransformer 
rransformer, 
I 

I 

I 

I 

I 

I 

I 

I 

I 
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Leto iewer 


r 
ray, J 


olley base 
ley systen 


Type composing 


ruck \ 
ruck 1 
wk, ¢ 
ruck, ¢ 
urbine 
irbines 
kh. 
Twine 
Dow 


Type setting 


the 


rypesetting 
ly pesetting 
ly pesetting 


for 


r'yp iter 
Paulsor 
rypewriting 
Typewriting 
Typographic 
Umbrella, 


Valve, W 


Valve gear 
Valve, straightway, 
Valve throtth 
Valve, triple, 

Vault, burial, 


Vehicle, 


Vehicle spoke 
Vehicle storm 
Vehicle wheel 
Veneer barrels, 
Stokely 
Wagon body 
Wagon box 
Wagon dump 
Wagon jack, J 
Wagon jack, 
Wagon stake, 


Warping 


Washboiler 
Watch stem, 
Water elevator, 
Water heater 

Water, heating 


Ww 


Water, means for 
a supply 
Wheel See 
W hiffletree 
Whist, implements 
duplicate, ’ 
Wick stop 
Window frame 
wanger 


Window, 
Window 


Wire straightening 
Fr 4 


B 


Woodworking 


for, 
Wrench 


Yoke, neck, 


Candlestick 
Card, playing 
Fabric, knitted 
Knife and 
Pillow cover, 
Searf pin 


Sign, G 


Acid and 
American 
Ale Anheuser-Busch 


Anodynes 


tate, base 


Bearings 
tion 


Beer, Relach 


Bitters, 


Bitters, stomach, 


Blowers 


to, Champion 
tones, dress 
joots and 
manufacture, 
Bottle washing 
& Co 
Bread, W 
Bread and cake 
chines, 
Bread, pies, 






Pie 
Brushes 


Butter, Continental 
Cakes and 
Candy and 


Canned fruits: 

ner & 
Canned ve 
Cantaloups, 
Champagne, 
Cheese, Popper, 
Chemicals 


& Co 


Chocolate 


r Risebott 
Cigars, B 


Cla pigeons, 





Cleaning 
nnd 


Metal 


Cleansing 


Coffee subetitate, 


etn 


Com po ones 
curing 


Corsets 


Cotton on 


on Co 
Cream, cold 
Cream separators, 


Culinary 


Manufacturing 
Dental chairs, 
Drills, reamers, 


and 


& Machine 


Dyeastuff, 


Edge tools, 
Electrical 
Roe bling’ 
Fertilizers, 
Fishing lines, 
Flour, whe at, 
Flour, wheat, 
Fiour, wheat, 
Flour, whea 
Flour, winter 


ik ress 
ire r tachabl 
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or scouring compound, 
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34,078 


834,019 


833,956 

















v2 
8,296 
38,291 
38,204 


56,884 
56,860 
56,873 
56,804 


56,912 


56,846 
56,832 
56,812 
56,820 
56,856 


56,880 





56,887 


56,865 
56,810 


56,888 


56,814 
. 56,811 
56,847 
56,825 


56,901 
56,837 


ma OOT 
56,927 





56,853 
56,046 


. 56,932 


56,885 
56,914 


. 56, S44 
56. 


—? 
it is said, was due to the 
work as speeial counsel for 
T; tion matters, 





The Mere Money Value of an 
Education 

tt : The average educated man earns $1,000 
e er per year He works forty years, making 
a total of $40,000 in a lifetime. The 
a average day laborer gets $1.50 per day, 
ay 900 days in the: year, or $450 per year. 
He earns $18,000 in a lifetime. The 
ou difference between $40,000 and $18,000 
is $22,000. This is the minimum value of 





Better yjan education in mere dollars and cents. 
j| The increased self respect you gain cannot}, 


« be measured in money 


Future /-- 


Better 
Work 


Better 
Hours 


@ No man will purposely choose a poorly-paid, under position to one where he can earn 
a good living salary and command respect and authority. The reason that so many 
continue to toil away day after day at poorly-paid, disagreeable work is because they 
haven't enough education to do more important work. There was a time when it meant 
a great sacrifice to secure an education, when the man who had had no chance to get an 


education in his youth was handicapped for the rest of his life. 


@ The American School of Correspondence, Chicago, Ill., has changed all 
this. Any ambitious man, no matter how little schooling he has had, can start now and 
fit himself for any position that he is ambitious to fill. Time, cost and location are no 
barriers. The American School allows youto suit your studies to your convenience ; 


and you pay for your instruction according to your circumstances, 


POINTS OF SUPERIORITY 


] Bound Instruction Books Te Books (averaging about 50 in a course) furnished 
es 





you as you progress, are substantially bound in cloth— 
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takes the place of the several lenses usually required in indus 
trial photography Catalog of lenses on request | 


Bausch & Lomb Opt. Co., Rochester, N. Y. 


New York Boston WASHINGTON 
CHICAGO SAN FRANCISCO 





i= Motion Pictures 





= 
Humorous dramas brimful offun, 


tea A wetliee —. 
One man can do it 
a= 


ance work end songs (llustrated 
Oppertanity in any locality for 
& maa with a little money to show 
in churches, school houses, jodae 
balls. theatres, etc thers 


profits each entertainment. 
eee it, why not you? It's easy; write to us and we'll tell you 


AMUSEMENT SUPPLY COs 467 Chemical Bank Bidg., CRICAGO- 


Cr KIN 


TAPES AND RULES 
ARE THE BEST. 
For sale e re rywhere. Send tor 
Catalog No. 
LUFKIN EVLe eo 
Saginaw, Mich., 


ee 




















HANDSOME PROFITS 


are realized by growing pineapples in 
Porto Rico. Our codperatiy: plan allows 


LA FORTUNA FRUIT Co. 
1 Madison Ave. New York 





travel, history, religion, temper. | 





non-residents to obtain plantations by 
small monthly payments, Large annual | 
returns and absolute security No frosta, | 
no tariff, cheap labor and cheap fr ghts. | 
If you want to know all about be autiful 
Porto Rico and our attractive proposition 
send for free book let 





EVERY NEW- SUBSCRIBER 


Who cuts out and sends at once this slip (or this ion) with $1.75 


for The Companion for the fifty-two — of 1907 a receive 
F R E E i All the issues of The Companion for the remaining weeks of 1906. 
The Companion’s 12-color Four-Leaf Hanging Calendar for 1907. 

IN CASH AND MANY OTHER SPECIAL AWARDS 
Send for information, Announcement for 1907 and free sample copies of the paper 
ADVT. COPYRIGHTED 1906, PERRY MASON COMPANY, BOSTON, MASS, BI27 





The Thanksgiving, Christmas and New Year's ble Numbers. 
$16,290 TO SUBSCRIBERS WHO GET NEW SUBSCRIPTIONS. 




















$7.50 


FOR THIS 


ae ully Guaranteed 
“Stop Watch” 


Indispensable for recording the exact time to a 1-5 second in 
all Laboratorial, Experimental and Scientific Work 





14 Sa 









E 
MO LET 
NG 


NEW YORK STANDARD CHRONOGRAPH IS 
ONLY ONE THAT IS FULLY GUARANTEED 


THE 
THE 





For Sale by your Jeweler 
New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 











a 
__. Electrical Scientific Novelties 


Sy es boys like to own their own railroad. We havesupplied ff 
the Christmas Trade for years with carload lots oP 


Models of Railways, Motors, Dynamos, 
Locomotives, Trolley Cars, 
Miniature Lamps, Etc. 
ob iteast wena pees 
ieal and durable in- 


ae tovkenas most amusing and instructive. 
- —= Prices from #1. 00 up. IMustrated booklet sent FREE. 


THE CARLISLE & FINCH 00.,233 EB. Clifton Ave., Cincinnatt, 0, 
Largest Manufacturers Electrical Novelties in the World, 








STEAM USERS 


Ralndow Packing 


The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can’t blow Rainbow out. 

For air, hot cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark—the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 


steam, or 


Manufactured exclusively by 
PEERLESS RUBBER [IFG. 
16 Warren St., New York 


co. 





UNIVERSITY. 
SHOE 


Heaviest oily ws } Tenther—tan col- 
ored. Watertight construction. Com- 
fortable and neesy indestructible. 
Send for pampble' 


P. TW ‘<DDELL, 
__ 1910-1918 Market | St., Philadelphia 





Something you need toknow about, 





SEND FOR CATALOGUE AND SAMPLES 
Star ; Expansion Bolt Co., Cedar & West Sts., New ew York 


The Good Power 


Should be simpie, easy to ng and boop in in Sees. aes 
rated h cal in fuel 
oll, free from the necessity of re 
cted as foe endure indefinitely. 
ree to the 


stru 
tials apply in 
GASOLINE 


[H.C ‘cxarses 


‘cad 0) cone 
ee 





In addition they adapted to every power use and 
a ey give perfect satisfaction under 
proper in 

They are made. to several styles--Horizonta) (like cut 
here shown), Stationary or Portable, 4, 6, 8, 10, 12, 156 and 


2% horse power. Vertical, 2, 3 and 5 horse power. 
Buying an I H. C. Gasoline Engine pate you rates right and 
ee 


you right on vs p pater question mplete 
vestigation of these facts will ogre: your interest leg 
Better begin at once or pat our engine catalog. 


International Harvester Company of America (ine. 
7 © Monroe Street, Chicago, Ill. 


eo ae 








se CO Place 


Me os 
PAN-TOG 


Something out of the common 


FOR MEN 
FOR CHRISTMAS 
Ev Mother’s Son Should 
Have in His Room 


Pan-Tog is a dressing chair 
for men; with it the trousers 
are creased fresh every morning. Note 
the panels in the back—500 Ib. p 
on the pants. Im 
book for coat an 
slippers 
which isfow.a 

shoes, 
hogani: 
sas will last a life-time and 

tself in six months. Wy 4 rei ht. 
Waite for descriptive folder. 


CENTRAL MANTEL CO., 19 elise Ser. St. Louis. 


THE DIAGRAPH 






































Greatest 


H. & Revolver value “ 


eto ren cuusen , OF Ue MOREY. 


HARRINGTON & RICHARDSON ARMS CO., 228 Park Avenue, Worcester, Mass. 
























The waived Stencil Cut Cutting Machine 
Is a saving of 90 cent. in our Ship 

ring Department orth co nelderiog? 
Just a word will bring © ibe - 

illustrated booklet describing 


tagraph and our “ No Error” 8¥* 
tem of shipping Ce 
American a) 
5a 
10 N. Seeond Street, Denis, 












age 








